AUTOMOBILE 
ENGINEER 


HOFFMANN 


decisively 
for 
exacting 


re(=yeetstele (ee 





One operator...one machine... 


3000 dyeline prints an hour! 
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Here is the fastest automatic dyeline photoprinting machine in Britain: the ILFORD Azoflex Model 155. 


Using Azoflex Ninety Ninety paper, and one operator, the Azoflex Model 155 can produce every hour 


1500 copies (size 13” 


16") or 3000 copies (size 8” 


* Computer outputs 

* Engineering drawings 

* Parts lists 

* Orders invoices 

* Production control sheets 


13 or 8” 


* Operation sheets 

* Stores records 

* Accounts sheets 

* Bills of quantity 

* Statistics, reports, etc. 


10”) of the following: 


A 25-compartment Print Collator has been designed for operation with the ILFORD Azoflex 155. Both 


are available for outright purchase or on hire. The Azoflex system does not use ammonia and is glare- 


free. Azoflex dyeline papers and machines are the finest and fastest in Britain today. 


ILFORD LIMITED 





Azoflex 








Write for 


full details of the 


ILFORD Azoflex 


range of dveline printing papers and machines from 


- INDUSTRIAL SALES DEPARTMENT AZ26 - 
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HAWVAVaAWY Non-bonded 


Crankshaft Dampers 
chosen by Vauxhall 
for the new 2.6 litre 
6-cylinder engine 












The new 2.6 litre 6-cylinder engine 
which powers the 1961 Vauxhall Velox and 
Cresta models is fitted with a 

Holset Non-bonded Crankshaft Damper. 
This is a combined torsional 
vibration damper and pulley ready 
balanced and assembled for 
fitting to the engine. 


| 
. TURNBRIDGE, HUDDERSFIELD 


TELEPHONE HUDDERSFIELD 7480 


] TELEGRAMS HOLSET, HUDDERSFIELD 
653) 
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The assembly line of Ford Motor Company Ltd. at 
Dagenham, where “BROOMWADE” Compressed Air 
equipment is used. 







Photograph by courtesy of Ford Motor Company Ltd. 







r British Cars have won a world-wide reputa- 
Men who build cars tion for design and quality. The demand is 
increasing. As a result, new factories with 
longer production lines are being built and 
equipped with the most modern equipment 
use For many years, “BROOMWADE” pneu- 
matic equipment has served this industry well 
and it is significant that the demand for 
“I OOmMmWADE” “BROOMWADE” products is also increas- 
ing. There are outstanding reasons for this 
ECONOMY, EFFICIENCY and RELIA- 
is BILITY coupled with intensive research and 
Air Compressors development to keep “BROOMWADE” Air 
Compressors and Pneumatic Tools up-to-date 
with modern trends and requirements. 
& P i Ay l In addition, “BROOMWADE” Technical 
neumatic OO Ss Representatives and Service Engineers are 
works trained to provide customers with the 
best advice and service. 
YOUR BEST INVESTMENT “BRCOMWADE” manufacture a_ wide 
range of Air Compressors and Pneumatic 
Tools covering the requirements of the 
engineering industry. 


BROOM &4WADE LTD., P.O. BOX |NO. 7, HIGH WYCOMBE, BUCKS 
Telephone: High Wycombe 1630 (10 lines) Telex: 83-127 
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that’s why BP ‘Visco-static’ 
gives lowest engine wear ever 


How many miles can you expect from your 
engine before it needs an overhaul? Today, 
you can add many thousands of extra miles 
if you use BP ‘Visco-static’ Motor Oil 

No single ordinary oil can give complete 
protection to an engine from ice cold start 
to full engine heat. It is either too thick 
when cold or too thin when hot 


From freezing cold to full engine heat. 
But BP ‘Visco-static’ has unique properties. 
It is never too thick, never too thin. Even when 
starting from cold it flows freely enough to 
circulate at once. This not only makes for 
easier starting but also prevents the heavy 


| For the 


start-up wear which accounts for most wear 


in an engine. Yet even at the hotter parts of 


your engine, such as the piston rings, it stll 

has ample body to give vital lubrication. 
This is why BP ‘Visco-static’ makes a 

substantial saving in engine wear and so 

gives longer engine life. 

FREE BOOKLET 


complete technical story of BP ‘Visco-static’ 
ask at your BP garage for the free booklet “The 
Story of BP ‘Visco-static’ Motor Oil” or write for a 
copy to BP (Dept. PM1), P.O. Box 226, Publicity 
House, Finsbury Market, E.C.2. 

If you have any more questions about using BP 
*Visco-static’ in your car ask at your BP Garage 








things go better with 
BP ‘Visco-static’ 
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KNOW YOUR DIAMOND 


Physical properties ; 


Properly applied, diamond is the 

supreme cutting material because it 

is the hardest substance known. 

It is about five times as hard as tungsten 

carbide or corundum, and this property 

is derived from the enormously high temperatures 

and pressures under which it is formed. 

The use of diamond for cutting purposes, however, poses 
special problems, since its strength does not match 

its hardness. Tensile strength, clearly, is 

unimportant in this context, but the low compressive 
strength demands that diamond tools be carefully 
handled, while adequate support of the stone is necessary 


to counter the relative weakness in shear. 











. L.M. VAN MOPPES & SONS (o1umono roo.s) LTD 
Data sheets available 
BASINGSTOKE - HAMPSHIRE - ENGLAND 


TELEPHONE. BASINGSTOKE 1240 TELEGRAMS. DIATIPT. BASINGSTOKE 
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HIGH DUTY ALLOYS LIMITED 


choose aa 


TRACER CONTROLLED 
MILLING MACHINE 


This powerful, electric traces 
controlled milling machine, will 
reproduce the shape of any two 
dimensional template or three 
dimensional model 

Tracer pressure is light and 
master forms can be made from 
eausily-worked materials 

Dies. mould ind other work 
of irregular shape or complex 
geometrical curvature can be 
easily produced. The most comp 
licated shapes are machined as 
easily as simple forms and at a 
fraction of the cost and time 


nvolve by other methods 


1 Ih High Dut 
itch works pro 
aircraft) undercarriage 
Chrome Molvhdenum block 
hy ynouwnt f metal removed 
e 4 
() 


fii th 


The BG-21 Keller is manufactured in this country 
by Pratt, Whitney & Herbert Ltd. Two models 
available with capacities of 6 0” 4 0” and 


5 0” s ©. 





= L7D., COVENTRY 








THE LOCKHEED ‘Q’ SERIES DISC BRAKES 











THE LOCKHEED 


‘Q’ SERIES 


DISC BRAKES 


NEW FEATURES: 


New compact design with maximum rigidity. 
Larger disc in any given size wheel. 
Increased brake torque. 

No external bridge pipes. 


Internal fluid passages are carefully 


profiled to avoid air pockets. 


Easy accessibility to bleed screws. 


Larger pad area. 


LOCKHEED 


HYDRAULIC BRAKE COMPANY LIMITED 
LEAMINGTON SPA, WARWICKSHIRE, ENGLAND 











TAKES THE 


WEIGHT 


OUT OF 
STEERING..... 


In the field of Power steering, Hyline 
Assemblies have already proved their 


efficiency over a number of years 











The hose has been developed to give 


maximum burst rating and high impulse 
life with adequate safety margin 
controlled volumatic expansion and 
noise restriction 
a End fittings are produced to customers 
: : specifications 
% ie “ Descriptive literature showing 
"és ° working pressures is wailable. nN request 
ee to our Publicity Dept., Birmingham, whi 
A our Technical Sales Staff at Redditch will 
- 4 giadly advise on specific applicatior 
e problems 


POWER STEERING ASSEMBLIES 






























SUPER OIL SEALS AND GASKETS LIMITED 


FACTORY CENTRE BIRMINGHAM 30 
TELEPHONE: KINGS NORTON 204! 


HOSE DIVISION, STUDLEY RD., REDDITCH, WORCS 
TELEPHONE : REDDITCH 3661 
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ON THE 


ATKINSON OMEGA 


6x6 TRACTOR 

















Ba), tee oe ; 
KIRKSTALL FORGE ENGINEERING LTD 
ees TEL: HORSFORTH 282! 
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when everything 
depends 
onanut 





A lot can depend on a single nut—-safety, efficiency, your reputation as a manufacturer. 
If that’s the sort of exacting role the nut has to play, there are six good reasons why 
you should choose a Nyloc: * Nylocs are self-locking anywhere on the bolt thread. 





* Nylocs stand up to shock, vibration, oil, corrosives and extremes of temperature. 


\ 
XY * . ™ - 

ern Nylocs can be used again and again. 

— 














* Nylocs don’t damage the bolt thread. 
* Nylocs have no extra bits and pieces to fit or get lost. * Nylocs 
save time and money (it takes 40 minutes to assemble 

100 |” Nylocs as against 60 minutes to assemble 100 }” full nuts 
and jam nuts’). If you want still more reasons, send 

for the Nyloc brochure—it’s free and includes complete tables of 
all Nyloc types, sizes, threads, materials and finishes. 


* These times are based on ‘The Handbook of Standard Time Data for Machine Shops’ 
by Haddon & Genger published by Thames and Hudson Limited, London 


specify a NYLOC 
an 





SIMMONDS 


TREFOREST, PONTYPRIDD, GLAMORGAN 
AEROCESSORIES Branches: LONDON - BIRMINGHAM - MANCHESTER - STOCKHOLM 


COPENHAGEN - BALLARAT - SYDNEY - JOHANNESBURG - NAARDEN 


LIMITED MILAN - NEW YORK - BRUSSELS AND MANNHEIM 


FC A MEMBER OF THE FIRTH CLEVELAND GROUP 


CRC §2N 
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Metropolitan Plastics Ltd 
MOULDERS OF MOUNTAINS 


of parts for the Automobile Industry 


These Terminal and Cover Assemblies—vast quantities of them — are made 
on several moulds by METROPOLITAN PLASTICS LIMITED for the AC-DELCO 
DIVISION OF GENERAL MOTORS LIMITED. Industries of every type and every 
size throughout the United Kingdom turn to METROPOLITAN PLASTICS LIMITED 
for the design, tooling, moulding and processing of plastics components 
They know from experience that whatever the job it will be performed 


to perfection and always to time—at a reasonable price. 


METROPOLITAN PLASTICS LTD FARADAY WAY + ST. MARY CRAY + KENT 


Telephone: Orpington 31631 
The Technical Moulding Specialists 
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Quality! 


Pop quality material subjected to constant quality control, 


finished to precise specifications have given our products 


an enviable reputation within the industry. 


Regardless what product GOETZE piston rings, 
eylinder liners, gaskets, oil seals, mechanical seals, rubber- 
articles, rubber and metal components or special synthetic 


rubber products 
What we sell is Quality 


LS om 


Goetzewerke - Friedrich Goetze AG - Burscheid 


International Automobile Exhibition 1961: 


Frankfurt/Main - Germany - Hanger | b. Stand 53 
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SOME USERS OF MARLES POWER STEERING 


A.E.C. 
ALBION . 
ALL WHEEL DRIVE \, 
ATKINSON = 
AVELING BARFORD ent 
BLAW KNOX (© J& 
E.R.F. as 
ELECTRO-HYDRAULICS 
EUCLID 
GUY 

LEYLAND 

SCAMMELL 

WEATHERILL 


ADAMANT ENGINEERING CO. LTD., THE AERODROME, WOODLEY, Near READING 


Telephone: Sonning 2351 























>= 2 = OS OG PB F- SY 
SELF-LOCKING NUTS 


The ingenious opposing-torque cross-cuts feature of Philidas self-locking 
nuts sets up a tension which is absolutely proof against all vibration. These 
locking nuts are completely unmoved by heat changes, oil infiltration or 
constant use under ever-varying stresses. They can be easily moved by a 
spanner when required. For complete details send for the latest catalogue. 


PHILIDAS DIVISION-WHITEHOUSE INDUSTRIES LTD 


MONKHILL * PONTEFRACT - YORKSHIRE 
Telephone: Pontefract 2011 (3 lines) Telex: 55166 
Grams: Philidas, Pontefract 

Offices and Stockrooms at 44 Hertford Street, London W! Tel: HY De Park 388 
and Countess Road, Northampton. T« r¢ 


A SUBSIDIARY OF THE POLLARD BALL AND ROLLER BEARING CO 


Automobile Engineer, September 196] 





Pouring from a Birlefco 3 ton capacity Aré 


Furnace. 


Witgaset]) FURNACES 


BIRLEC-EFCO 


(MEI 


rING) 


Westgate - ALDRIDGE . Staffs 


Telephone 
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Whatever your production demands Birlefco can pro- 
vide the most suitable melting equipment, be it a few 
hundredweights of special tool steel or bulk steel pro- 
duction for agricultural machinery and earth moving 
equipment. If there’s metal to be melted, Birletco present 
a unique combination of design, experience and 
manufacturing skill, always abreast of new trends and 


new techniques 


Lib 


Specialists in all types of melting equipment; Arc Furnaces 
from I to 150 tons capacity; Mains Frequency and High 
Frequency Melting Plant from 10 lbs. to 20 tons capacity, 


Induction H ne Equipment 


SM BE 6505 


15 
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Road sense Transport Insulation with POLYURETHANE RIGID FOAMS 
LC.1. ISOCYANATES AND POLYESTERS 


f Dalt 21, 22, 24, $1 pra D 


tr 


POLYURETHANE 


IMPERIAL CHEMICAL INDUSTRIES LIMITED LONDON SWI ENGLAND foams 
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for Lapointe ingenuity 
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Lapointe design skill does not stop 





at the basic broaching machine. 

It goes right through to the design 

of fittings and fixtures... 

to hold all components 

no matter their shape. The Lapointe 
66" DRV, for example, 

is now busily broaching Stub Axles 
Even these intricately shaped components, 
with difficult-to-get-at faces, 

set no problem at all 

to Lapointe engineers. They adapted 
the machine, designed the fixture 

and broach hoist to simplify removal 
of broach bodies when blades 

have to be changed. They showed that 
their ingenuity can surmount 

all obstacles...that it pays to 


come to Lapointe for better broaching. 





for better broaching 








ssameaial & The Lapointe Machine Tool Co. Ltd 


Otterspool Watford By-Pass Watford Herts 

Watford 31711 (4 lines) Cables: Lapointe Watford 

Subsidiary: Lennie & Thorn Limited Bracknell Berkshire 
The Lapointe Machine Tool Company Hudson Mass. USA 
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A new and improved body seal: 
EXTRUDED CLOSED GELL DU PONT NEOPRENE 


NEW APPROACHES TO BODY SEALING AND GASKETING 
are possible with extruded closed cell Du Pont 
neoprene. It can be extruded into low-pressure body 
seals of controlled softness that offer high resistance 
to ozone and weathering, and have low water absorb- 
tion. The “self-skin"” of these extrusions and the 
closed cell structure beneath remove the need for a 
protective coating. Tighter radii can be turned without 
wrinkling to provide an effective seal. For more 
information post coupon for your copy of ‘Extruded 
Closed Cell Neoprene Sponge’. 


Du Pont Company (United Kingdom) Ltd., 
76 Jermyn Street, London, S.W.1 


N BETTER THINGS FOR BETTER LIVING .... THROUGH CHEMISTRY 


Ms 
ESTABLISHED | 





Du Pont Company (United Kingdom) Ltd., NAME 

76 Jermyn Street, POSITION COMPANY 

London, S.W.1, England 

Please send me the Du Pont booklet 

‘Extruded Closed Cell Neoprene Sponge’ CITY COUNTRY 
Auto Engineer 9/61 








ADDRESS 
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in IRON - BRONZE - BRASS 


more than 
a million 
bearings 
in stock 
more thana 
thousand sizes 


Send for details and 
stock list 
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Equipment designed for fast, 


lanredel 
quality 


low-cost work on the widest range 

of materials . the sensational 

Saffire for example 

: From the full range of Saffire 

welding equipment there’s sure to be a 

Saffire which can help cut 
at iven'"4 your production costs; ask anj 


of our 38 branch offices for 


experienced and expert advice 


cost 


THE BRITISH OXYGEN 
COMPANY LIMITED 
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For radiographing assemblies, 


castings and welded seams 








x 
ud 
“ 
= * , . 
ws ILFORD Industrial “*B” X-ray film is a general purpose 
film suitable for the non-destructive examination of encased 
assemblies, as well as for light alloy castings, steel castings 
and seams in pressure vessels. 
fa) Its characteristics are high speed with fine grain, providing 
a excellent definition with high contrast. ILFORD Industrial “B” 
O film gives the best results wheg it is developed in ILFORD 
ye Phenisol high-energy concentfated liquid developer. It is suited 
- to radiography with X-rays or gamma rays. 
t 
fe) 
ua 
= 
a “ ” 
: INDUSTRIAL “B” X-RAY FILM 
= 
‘a 
a 
.@) 
CS 
4 
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Angular Contact 


They meet the continuous high speed operation of a be arranged to suit the precise requirements of any 
pump, maintain the precise setting of a lathe headstock, particular application 


withstand the stop/start punishment of an electric drill 
angular contact bearings are designed for every Ransome and Marles will be pleased to advise 


requirement of continuous thrust loading. you on the application of angular contact bearings 
Call them in when designing, developing or modifying 


Ransome and Marles produce these bearings in a machines of any type or size; their guidance is 
comprehensive range of sizes and tolerances. The designs expert, impartial and confidential. Publication 37 is 
can include built-in preload which eliminates shims or a comprehensive introduction to Ransome and Marles 
adjustments on assembly. The bearing specification can bearings 


RANSOME & MARLES BEARING COMPANY LIMITED 
NEWARK-ON-TRENT- NOTTS - TELEPHONE 456° TELEX 37-626 
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In the manufacture of C.A.V. fuel injection equipment, quantity 
production methods have to be combined with fine limit precision 
work demanding a high degree of skill and scrupulous care. The 
delicate operation of drilling the spray holes 0-008 in. diameter 
in the tips of injector nozzles calis for the touch of a master 
craftsman. 


The World's Largest Manufacturers of FUEL INJECTION EQUIPMENT 


MASTER 


C.A.V. LIMITED - ACTON - LONDON W3 
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7 ... from the simplest washer to the most comr ited gasket, all 
i. ‘ 


” made from Meadowfelt in adaptable, econon al and efficient 
material avaiiable to today s ngineers and designers 


MEADOWFELT SERVES INDUSTRY 


Meadowfelt has proved t deal materia i! retaining 

and sealing, a ind liquid filtering, gla and metal ; shing 

acoust cal nsulat anti-vibrat ibricat j other 

‘ purposes. Meadowfelt can be made exactly to specification, in 

P if any density, thickness and resilience; it can be permanently 
f A proofed against moth, mildew, flame and water and used in 

ombination with glass, metal, wood and plastics 
Long Meadow Technical Staff has solved many a problem and 
iS at your service why t make an appointment w fora 


+ 


representative to call? 


EADOW! 


wae” 








iat 
- 


THE PRESSED FELT THAT DOES SO MANY JOBS SO WELL 


MEADOW FELT COMPANY LIMITED - KIDDERMINSTER ~- A.I.D., A.R.B. and |.A. approved. Telephone 4071-2 
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is your pet a malleable type ? 











Can you do practically anything with it? 
Or does it become stubborn or, maybe crack under normal stress? 


To keep your pet products on top form, there is nothing so 
effective as annealing in a Birlec furnace. And there is one of 
these to fit your process and production just nicely, whether 
you make Whiteheart or Blackheart, ferritic or pearlitic. 


There are Birlec pit, bell, bogie and elevator furnaces for 
batch working or pusher furnaces for continuous 
production, electrically heated or gas fired, operating 
with atmosphere control which eliminates laborious and 


uneconomic packing of the work. 


Ask your pet typist to send for Publication No. 303. 


furnaces for every heat treatment 





AEI-Birlec Limited 


Tyburn Road, Erdington, Birmingham 24 
Telephone: East 1544 Telex No.: 33471 
LONDON - SHEFFIELD © NEWCASTLE-ON-TYNE GLASGOW — CARDIFF 
In Australasia: Birlec-Major Pty. Ltd., Moorabbin, Victoria, Australia 


/ 
Sm eeisé 


} 
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THis 1s. the fool for 


INGREASED PRODUCTIVITY 
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i, 7 impact wrench 
“UZ 7 SIZE 24 
Hy 
“LZ, 
“(0 


Basically designed as a Nut Setting Tool, this Impact 


Wrench may be effectively used with the available 


Extra strong in design and 


construction this tool incorpo- attachments for screwdriv ing, tapping, drilling, 

rates longer normal working life 

with minimum maintenance. grinding, wire-brushing or sanding. 
R29 


WRITE FOR LEAFLET 1.W.202 


BALANCERS , ROTARY AIR DRILLS 






A SS ATS NNN 
ROTARY SANDERS RIGHT ANGLE NUT SETTERS 
RIGHT ANGLE DRILLS ' MULTIPLE SPINDLE UNITS 


THOR TOOLS LTD 


NEW COMPANY NAME OF ARMSTRONG WHITWORTH & COMPANY (PNEUMATIC TOOLS) LTD 


MAIN SALES OFFICE: 34 Victoria St., Westminster, London S.W.1. Cable Address: Thortools, Sowest, London. Tel: ABB 3817. 
FACTORY : Tynemouth, England. Tel: North Shields 3111. Grams & Cables: Thortools, Tynemouth. 
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Fit FERODO 


Anti-Fade Brake LiningsS First-to-last J } 
FERODO LIMITED * CHAPEL-EN-LE-FRITH A Member of the Turner & Newall Organisation 
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It is impossible in this Data Sheet to describe in 
detail every type of electric heater on the market, 
but a representative selection is dealt with below 
Each type of building presents its own problem, 
and the best plan is to seek advice from your 
Electricity Board, who will be pleased to help 


‘OFF PEAK’ ELECTRIC HEATING 


Because the ‘off peak * load makes use of generating 


and distributing equipment when it would otherwise 


be idle or underloaded, it is attractive to the Elec- 
tricity Boards, who offer cheap ‘off peak’ tariffs 
Three types of ‘off peak’ heating systems are 
available, namely: 

O (a) Hot water storage heating: This consists of a 
conventional hot water radiator or panel heating 


system through which hot water from a large storage 
vessel is circulated. The water in the storage vessel is 
heated electrically during the ‘off peak’, low tariff 
hours and is circulated when required through the 
radiators or panels 


(b) Block storage heaters: These heaters consist 
essentially of a number of firebrick blocks which are 
heated up during the ‘off peak’ hours by means of 
suitable electric heating ele- 
ments. The storage heaters 
are clad with a layer of 
suitable heat-insulating ma- 
terial and are housed in a 
sheet metal casing, the de- 
sign being such that the 
stored heat is gradually dis- 
sipated throughout the day 
by means of radiation and 








convection from the casing. The great advantage of 
this method is that these heaters can easily be in 


O stalled in existing buildings 


(c) Floor warming: In an ‘off peak’ floor warming 


installation, electric heating cables or ducts housing 





Plan view of room Isometric view of heating cable 


{ids in Industry— Data Sheet 


Electrical 





Factory Heating—2 


withdrawable cables are embedded in the concrete 
floor of the building. The cables are switched on and 
the floor is heated up during the * off peak * hours, and 
the mass of concrete and screed of the finished floor 
has sufficient thermal storage capacity to heat the 
building during the period when current is not avail- 
able. This method is only applicable to new buildings 
or buildings where new floors are being constructed 


DIRECT ELECTRIC HEATING 


of Cleciric 


(a) Unit heaters: These consist of a bank « 
heating elements fixed in a casing on which is 
mounted a fan which draws or blows air over the 
usually through 


A num- 


heating elements and discharges it. 
adjustable louvres, in the required direction 
ber of such units are mounted on the walls o1 
stanchions or hung from the roof members in 


appropriate positions throughout the works 
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(b) Infra-red heaters: These consist of heating 
elements usually of the sheathed metal or silica tube 
They operate at 


and give off the 


type mounted in a polished reflector 
temperatures from 700 to 900°C 
greater part of their heat output by radiation. They 
are mounted overhead in a similar way to unit 
heaters and are particularly useful for providing local 
ireas of comfort in spaces not otherwise heated 





(c) Tubular heaters: These, as the name suggests, 
take the form of tubes approximately 2” in diameter 
containing an electric heating element and are avail 
able in lengths from 2 to 17 ft. The normal loading 
is 60 watts per foot run and the surface temperature 
is from 180 to 200°} 


the walls at skirting level, but also can be used at 


They are usually placed round 


high level in order to prevent downdraughts from 


windows and skylights 





For further information get in touch witt ur Electricity 
Board or write direct to the Electrical Developmen 
Association, 2 Savoy Hill, London, W.¢ Telephone 
TEMple Bar 9434 

Excellent reference books on the industrial and com 


mercial uses of electricity and reprints of articles and 
papers are available 

E.D.A. have available on free loan in the U.K 
of films on the industrial uses of electricity. Film and 


Book Catalogues and Publications List sent on request 
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IMPALCO 
ALUMINIUM | 
IS 
A 
SPUR 
T0 
Nall) 
Davie 
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Imperial Aluminium Company Limited - Birmingham 
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There’s more than 






meets the eye 








-in NPK 
Hexagon Socket Screws 


There is far more to NPK Socket Screws than the fact that they are made 
from top-quality electrically melted alloy steel. GKN handle this high-grade 
raw material in a way that makes NPK Socket Screws conform to engineers’ 
standards—the highest known to them 

GKN technique controls grain-flow and ensures precision and high 
performance. GKN Quality Control—from furnace to finish—makes it possible 
to guarantee that no NPK Socket Screw has a tensile strength of less than 75 


tons/square inch. NPK Socket Screws are as good as they look. 


NPK hexagon socket cap, set, countersunk and should: 

screws are available in a wide variety of sizes: 

WEDGLOK self-locking hexagon socket screws and 

NPK hexagon wrenches are also available. 

For price list and technical booklet write t 

GUEST KEEN & NETTLEFOLDS (MIDLANDS) LTD., 

Screw Division: Box 24, Heath Street, Birmingham 18. Telephone: Smethwick 1441. Telex 33-239 


Se asit 
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if those shackles, Mr. Designer | 


Finding your design style cramped because of the seemingly 
limited position of the gearbox? Then obviously you haven’t , i 
considered the David Brown DB552, the five-speed gearbox q ‘ 
that is available in three control positions—centre, semi-forward, y 

and forward. And layout scope is not the only benefit you 

get from the DB552! You get a gearbox with many years of 

successful history. A gearbox which has been developed, through 

experience, to optimum efficiency. A gearbox with known performance 


that will never let you down. Ask David Brown about that 


performance. You'll be pleased! 


Specify the DB552 


O-speed gearbox 


THREE CONTROL POSITIONS PLUS PROVED DESIGN! 


aii I 











DAVID BROWN 


An alliance of engineering specialists in gearing, machine tools, tools, castings, automobiles, and 


agricultural tractors and machinery 


THE DAVID BROWN CORPORATION (SALES) LIMITED 


GEAR DIVISIONS, PARK WORKS, HUDDERSFIELD. TELEPHONE: 3500 
OA/6962 
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PARK GATE 


QUALITY STEELS FOR 
AUTOMOBILE ENGINEERING 








-— 
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special freecutting 
casehardening 
quality bars 





THE PARK GATE IRON & STEEL COMPANY LIMITED ROTHERHAM 
AQ) Company TEL: ROTHERHAM 2141 (15 lines) GRAMS: YORKSHIRE, PARKGATE YORKS TELEX 54141 
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SEE US AT STAND 
No. 248 


S.B.A.C. EXHIBITION, 
FARNBOROUGH 














“Who can tell me this?” said the M.D. with a superior smile. “If one man with one tool 
can tighten one nut, how many men would you need to tighten eight nuts?” 

“Couldn’t it be a woman, sir?” asked one Little Horse who had been reading Lolita under 
the desk. 


“Depends whether it’s at overtime rates,” said the pedant of the class. 


“Wrong, wrong,” cried the M.D. triumphantly, “you're all wrong! The answer is NONE, 


because it’s a Desoutter eight-spindle multiple nutrunner, controlled by Lang Pneumatic 
Valves and built by Carter Stevens into an automatic machine!” 
“I think schoolmasters are grossly overpaid!” said one Little Horse after a long blank 
silence, “let’s go on strike.” 
DESOUTTER BROS. LTD., 
Th D G LANG PNEUMATIC LTD., 
e esou tte r rou p CARTER STEVENS (AUTOMATION) LTD., 
DESOUTTER PRODUCTS LTD 
CRC/DT/346 
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Competitors are infuriating people. Their machines are always bigger 
and more modern than yours. Their production line is faster and more streamlined. No wonder they 
catch more business and make more money. Of course if you had more machines you would make more 
money too. Alternatively, if you had more money you could buy more machines. A vicious circle: 
but upT can break it. upT can lend you the money to buy the machines, and you can repay us with the 


extra money they bring in. Let’s hear from you and we'll see what we can do. 


_ | AYITT] | ~ | allel {> it] DLS f 
nlelL[PS ®) HIN DOW U YW) ULSISU UU CULSISU 


UNITED »>OMIEN s RUST (COMMERCIAL) LIMITED 
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Qrow best in the controlled heat of the 
ss@ — and metal parts receive the best heat 
in ‘Cassel’ salt baths. 


The ‘Cassel’ Heat Treatment Service has 
:¢ in carburising, heat treatment, temper- 


and austempering. 




















JAGUAR 


> 
NX 


Use 


Efco-Udylite 


Jaguar's high standards 

of plating quality on all 

body trim are met by two 
Efco-Udylite automatic plating 


plants and one Efco-Udylite a ' ama en 
ate ls = ae ¢ high ratio 
hoist operated plant. See - _ aoe : ciahiean las tisnies 


is used in these 


A full description of the ; 
Jaguar plants to give 


installation is available on. WO — greater corrosion 
. ec | protection 


on request. 


CHOSEN FOR THE FINEST CAR OF ITS CLASS IN THE WORLD 


ELECTRO-CHEMICAL ENGINEERING CO. LTD. 
SHEERWATER, WOKING, SURREY. Telephone WOKING 5222-7 


NRP 3442 
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Pan olos & eh cls 


There is no point in taking on a dozen competing firms all 
pushing different pieces of finishing equipment. A mass of staff 
consuming detail is involved tending to obscure the overall 
picture of a complete finishing system. That is why many 
manufacturers with large-scale finishing problems have now 
scrapped the old piecemeal approach to product finishing. Instead 
they delegate the whole responsibility to a single specialist 
organisation with no axes to grind — Lysaght-DeVilbiss. 

This organisation designs, manufactures and installs complete 
product finishing systems from metal pre-treatment to final 
stoving. With their horizon broadened and skill refined by over 
fifty years of specialisation. Lysaght-DeVilbiss can offer un- 


biased advice on the surface coating system best suited to your 


ye) mere ge ten 





complete product finishing systems 


LYSAGHT - DEVILBISS 18) Oe C9 C0). aun 0) Sam ke) s Ov LYSAGHT'S BRISTOL 
: ae s €0) OP :10) :D. Mam '@ ©. 00) 0 Oy Wap 910). 910). Glee On Onp Uauuy > 2) Peau o> & wb au So 158 
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WORKS 
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Ounces to tons... heavy diesel engines 
to delicate electronic instruments 

whatever the loading, whatever the working 
conditions, there is a Silentbloc Anti- 


Vibration Mounting to meet your need. 
Our standard range is so wide and varied y 
that it can satisfy all but the really unusual 
demand; but “ specials '’ can be designed 


and made to your own requirements more 
quickly and less expensively than you 


might suppose. Our advisory service is 
freely at your disposal without obligation. S| i E N ; B | O< 
ANTI-VIBRATION DEVICES 
Come to us at the drawing- FOR ROAD AND RAIL TRACTION 


board stage INDUSTRY + MARINE APPLICATIONS 
INSTRUMENTATION + ELECTRONICS 


SILENTBLOC LIMITED MANOR ROYAL CRAWLEY SUSSEX 
Telephone: Crawley 2100 Telegrams: Silentbloc Crawley 


Andre Rubber Co. Ltd., is another Silentbloc Company Silentbloc products are also manufactured by Silentbloc (Australia) Pry. Ltd., Melbourne 
Broadwey S.112 
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SHAPED 
HOSES 








HOW TO SAVE SPRING WEIGHT 
WITHOUT INCREASING STRESS 


Production spring with 6 
leaves redesigned as a 
4-leaf Ideal spring. 


15-leaf commercial 
vehicle spring redesigned 
as 12-leaf Featherlight 
equivalent without 
increase in maximum 
stress. 


TwWS 


featherlight 
IDEALS PRING 


TOLEDO WOODHEAD SPRINGS LIMITED 


AYCLIFFE NR. DARLINGTON and SHEFFIELD 3 


TWS #1 
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FRONT DRIVE 
STEERING AXLE 


The Front Drive Steering Axle 
assembly is suitable for a 6 ton 
tyre load which makes it a 
perfect unit for 4wheel drive 
systems where difficult and 
boggy terrain is encountered. 


Illustrated above is one of our 
standard range of rear axles 
which is incorporated with the 
4-wheel drive transmission. 


. . 4 
MOSS GEAR GO. LTD § °?0¥" works - rvsuen - sinmincnam 2 
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For nearly forty years Automotive Engineering 
Limited have been the makers of the famous 
B.H.B Pistons, and on the basis of experience 
their product has no equal in the industry. 


Manufactured by 


automotive engineering limited 


ONE OF THE SHEEPBRIDGE ENGINEERING GROUP 


the green, twickenham, middlesex - telephone POPesgrove 2206/9 telegrams ‘MOTIF’ twickenham 
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MADE TO MEASURE 
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The wise and amiable hen does 
a good packaging job on our 
breakfast egg. 

The shell not only fits our egg- 
cup to perfection; it makes a 
skilful compromise between 
protection in transit and ‘crack- 
ability’ under the spoon. 

Sheet steei from the City of 
Steel is also made to a purpose 
Each order is treated as a 
separate assignment so that 
you, the manufacturer, get 

the exact kind of steel your 
product needs. Steel, in fact, 
made precisely to your 


particular measure. 








experience is vital to satisfactory 
CLEANING & DEGREASING 





Advice based on experience ensures that Dawson put forward the right 
machine for the job. As can be seen from the illustrations, many machines 
have been supplied to the Motor Industry for high output, automatic 
cleaning and degreasing of a wide variety of components. Write today 
for a catalogue describing Dawson Equipment or ask for a specialist to 
discuss your particular requirements. 








Dawson Machine for cleaning and degreasing Vauxhall Dawson Automatic Cylinder Block washing Machine show- 
cylinder heads. ing an Austin Seven block about to enter the machine. 





Dawson Automatic washing machine for Austin Seven Dawson Type ‘C’ machine handling tractor components at 
Crankshafts, viewed from the exit end. the International Harvester Co. of Great Britain Ltd. 


World Wide Distributors 


DRUMMOND -ASQUITH LIMITED 


Member of the Asquith Machine Tool Corporation 





KING EDWARD HOUSE, NEW ST., BIRMINGHAM Phone: Midland 3431. Also at LONDON Phone: Trafalgar 7224 & GLASGOW Phone: Central 0922 
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Of completely new design, this Asquith 
Radial incorporates many features that 
contribute to higher productivity. 


The spindle, of self contained design, 
has a range of nine spindle speeds 
(in three alternative ranges) and, if 
required, a slide with four power feeds 
in addition to the sensitive feed can 
be supplied as an extra. The spindle 
is bored No. 3 Morse Taper. The 
table has a long bearing on the pillar, 
— ensuring rigidity and is adjustable up and 

down by rack and pinion through worm 

gearing. This table can be swung away for 

mounting large work on the baseplate. 


Write today for full details. 





WILLIAM ASQUITH LTD. 
HALIFAX - ENGLAND 
Member of the Asquith Machine Tool Corporation 

















Sales and Service for the British Isles 


DRUMMOND-ASQUITH LIMITED 


Member of the Asquith Machine Tool Corporation 





KING EDWARD HOUSE, NEW ST., BIRMINGHAM, Phone: Midland 3431. Also at LONDON Phone: Trafalgar 7224 & GLASGOW Phone: Central 0922 
A472 
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TYPE E WITH 
TIMKEN TAPERED 
ROLLER BEARINGS 


For high speeds and 
heavy loads on Shafts 
11/4” to 5”. 






‘ TYPE SC 

lm BALL BEARING 

a PLUMMER BLOCKS 

\ ae For moderate loads; fully 
SPLIT wp : \ a self-aligning and sealed 
JOURNAL BEARINGS — -~ ww for life. For Shafts up 

r to 21/9”. 

(2-BOLT BASE) . 
A white-metalled bearing 
for moderate loads and 
speeds. Shaft diameters 
3/4” to 2” 






















- 3 TYPE SC 
» —— FLANGE BEARINGS 
K _ hay =I wo types: four-bolt for 
ae { « ; 4 Shaft diameters 11/18” to 
| 


) 21/2”; two-bolt, 11/16” 
ca ‘ to 17 16 . 


TYPE SC 

| TAKE-UP BEARINGS 
For conveyor, elevator 
and similar applications 


on Shafts 3/4” to 23/3@”. 









TYPE SC 


SOLID 
JOURNAL BEARINGS CYLINDRICAL UNITS 
(?-BOLT BASE) Ideal where suitable a 
/ se ties holes can be provided in 
A white-metalled, close- S : VAC 
tolerance bearing for machine frame. For 
Shafts 3/4” to 19/16”. 
WE ARE EXHIBITING 


moderate loads and 
speeds. Shafts 3/4” to 2”. 


186] 196] 


INTO A SECOND CENTURY ee ee y -\ he | we Le) S 


OF PROGRESS 





ALL ARE ROBUST YET COMPACT AND WILL GIVE LONG 
SERVICE IN ARDUOUS CONDITIONS 


Send for leaflet 251/19(Series E) 252/20(Series SC) or 253/20 (Journal) Bearings 


J-H-FENNER & CO-LTD- HULL 


LARGEST MAKERS OF V-BELT DRIVES IN THE COMMONWEALTH 
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THE BEARING 
FOR THE 
SIXTIES 


Glacier Reticular Tin-Aluminium on Steel 


Reticular tin-aluminium, as bonded to steel for high load-carrying capacity 
engine bearings, is an aluminium alloy, containing 20", tin and 1", copper, 
worked and heat-treated so that the tin is continuous only along grain edges, 
but not along grain faces, as is the case when this alloy is in the “as cast” 
condition. Working and heat-treatment enable the aluminium grains to bond 
into a continuous aluminium phase whilst the tin, although not distributed over 
the grain faces, is still a continuous network structure. 

The latest development in Plain Bearings, defined above in 
technical terms, offers manufacturers and private motorists— 


New standard of load-carrying capacity. 

Exceptional life. 

Compatibility with conventional crankshaft materials. 
Resistance to corrosion attacks. 


It has now been adopted by— 


Micrograph of ' VAUXHALL. RUSTON & HORNSBY. FODENS. 
20%, tin, as of PERKINS. DAVID BROWN TRACTORS. FORD. 
= AKTIENGESELLSCHAFT ADOLPH SAURER. 

Our licencees, TRIONE of Turin, supply FIAT and 


ee . oars ; $.A.M.E. (Fratelli Cassani). 
aluminium — - ae RETICULAR TIN-ALUMINIUM bearings are an exclusive 
pk poems om { - bP * product of the Glacier Metal Company Ltd., and are also 
: - i. ’ marketed by their licencees. 
Glacier are to supply plant of their own design and manufacture 
to the Russian Government for the production of Reticular Tin- 


Aluminium bearings for use in engines for two heavy trucks and 
two cars 


GLACIER 


THE GLACIER METAL COMPANY LTD ALPERTON ' WEMBLEY ‘ MIDDLESEX. 
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ON THE SP OI 


For the Fire, Police and Ambulance Services, where 
complete and continuing transmission reliability 
must never be in doubt, the automotive industry is 


content to place its trust implicitly in... 


HARDY SPICER ita 
PROPELLER SHAFTS weal 


HARDY SPICER LIMITED 
Chester Road - Erdington - Birmingham 24 - 
Automotive Division of BIRFIELD INDUSTRIES LIMITED 


Birtieia 


Telephone: Erdington 2191 (18 lines) Telex No. 33414 
Group 
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Caper 


CAPASCO LIMITED 


114 & 116 PARK STREET 


LONDON W1 


Telephone GRO 6022 
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POLLARD 


once again with 





1 ali ete) al-16| mei - 1-1-1 (6 









because they give 
complete dependability 


POLLARD BALL & ROLLER BEARING CO. LTD 


FERRYBRIDGE - KNOTTINGLEY » YORKSHIRE + Tel: 2323 + Telex: 55166 





distribution throughout the world 
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RESEARCH 
AND DEVELOPMENT 
to keep the motorist 


TRAVELLING 
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Constant research, unceasing development in 
theory and in practice — that’s the key to the 
unremitting progress made by Girling in the 
service of the motor industry and in the 
interests of safer motoring. No effort is spared 
in this quest for perfection to ensure that 
Girling do indeed make the Best Brakes in 
the World 


WITH SAFETY 





5s 





THE RIGHT APPROACH 


WITH OSBORN ENGINEERS’ CUTTING TOOLS 


When drilling, reaming, turning, shaping and milling 
or for any cutting operation—‘Mushet’ brands 
engineers’ tools are unsurpassed. Faster speeds and 
feeds and longer life. 


Please send for illustrated brochures 


SAMUEL OSBORN &8 CO. LIMITED 
CLYDE STEEL WORKS. SHEFFIELD 


STEELMAKER TEELFOUNDER ENGINEERS T LMAKER 
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ed BT) - 
14x 1x . 050” 
HIGH SPEED STEEL 





Made by James Neill & Co. (Sheffield) Ltd., and obtainable from all tool distributors 
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Empire Rubber 
Rubber Bonders 


Nt 
XYZ. * 
F)\ a 
4 


design, prove and 
bulk manufacture—- 


1 Flexible BARREL MOUNTINGS 
—a simple 
general purpose mounting. 


9 Flexible INSTRUMENT MOUNTINGS 
— delicate for 
instrument insulation. 


3 Flexible BOBBIN COUPLINGS 
— protect against torsional shock. 


4 BOLLARD FIXINGS 
— instantaneously fix or release. 


5 Flexible HEXAGONAL BOBBINS 
— prevent twisting when fixing. 


CATALOGUES TO CONSULT 


EMPIRE RUBBER COMPANY, 
RUBBER BONDERS LIMITED 


DUNSTABLE 
BEDFORDSHIRE, ENGLAND 
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connector for 
Sealed Beam Headlamps 


This new connector for the British sealed beam headlamps is designed to enable 
unskilled or semi-skilled personnel to make perfect electrical connections a 
remarkable speeds of output. The connector consists of a moulding of Cycolac 
which is tough, resilient and has excellent dielectric properties, carrying three 
A-MP Faston terminals which are crimped to the colour-coded wiring and 
automatically snap into position. 


The system offers these advantages 


Eliminates soldered connections 
Gives uniform electrical conductivity 
Provides high mechanical strength 
Preciudes wire breakages 

Minimises inspection rejects 

Speeds up production 

Prevents reversal of polarity 

Resists vibration 

Permits instant disconnection 
Complies with S.M.M. & T. dimensions 





solderless wiring devices 





TRADE MARK 
% Trade Mark of AMP incorporated U.S.A 


AIRCRAFT-MARINE PRODUCTS (GT. BRITAIN) LTD 


Head Office: Dept. 12 AMPLO HOUSE, 87/89 SAFFRON HILL. LONDON, £.C.1 
Tel: CHAncery 2902 (7 lines) Telex: 23513 Cables: AMPLO LONDON TELEX 
SOUTH APRICA: DISTRIBUTORS: E. 5. MOWAT & SONS (PTY) LTO. £1-57, MILNE STREET. © 80% 43 RBAN. N4TAL SOUTH AFe A 
ASSOCIATED COMPANIES IN: U.S.A., AUSTRALIA, CANADA, HOLLAND, FRANCE. GERMANY ALY, JAPAN AND MEX 
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Stainless 
Steel 





never shows its age... 


The motor industry ‘builds’ on 
the strength and stability of 
Lee's ‘‘Trubrite” Stainless 
Steel... impervious to corrosion, 
and possessing maximum 
stability. For gleaming body 
trim—Stainless Steel has no 
equal. Resistant to rust, dents 
and scratches, its time-proof 
brilliance needs only soap-and- 
water care—and maintains vehicle 


value to the highest degree. 


London Office: Head Office & Works: 
Stafford House, 40/43 Norfolk St., ARTHUR Trubrite Steel Works, Meadow Hall, 
Strand, w.c. Sheffield 
Telephone: Temple Bar 7187/8 Telephone : Sheffield 387272 
Birmingham Office: Telegrams : “Crown” Sheffield 9 
191 Corporation St., Birmingham 4 Telex : 54165 
Telephone: Central 6801/2 





& SONS LTD 
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‘“‘ What I really 


mean to say ng 


‘ Your dealer can supply 
genuine Jacobs chucks in all sizes 
for light, medium or heavy dut) 


THE JACOBS MANUFACT 


a 
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‘You mean 
chucks mean Jacobs chucks 
because Jacobs chucks are 

the genuine chucks made by 
Jacobs—the best known 
name in chucks ”’ 


. INSIST 
ON 
GENUINE 


Sacobs 


CHUCKS 


ARCHER ROAD. SHEFFIELD. 8 








Essential reading 
for every modern engineer 


Brings you right up to date on Molybdenum Disulphide lubrication with ROCOL 
MOLYBDENISED LUBRICANTS. Brief, factual and complete—specially written 


and designed for fast reading. Contains over 60 actual case histories. 


WRITE TODAY FOR YOUR FREE COPY! 
Hacol ROCOL LIMITED ..:.. 


ROCOL HOUSE, SWILLINGTON, Near LEEDS. Tel: Garforth 2261 





ea 7862 
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THE 
INSIDE STORY 


The large illustration shows, to a reduced 
size, a radiograph of a Ley’s casting, taken 
in our laboratory; the smaller photograph 


shows the casting itself. 


Our radiographic facilities enable us to conduct 


checks leading to the best foundry technique for 


producing consistently sound castings. 


LEY’S MALLEABLE CASTINGS 
COMPANY LIMITED 
DERBY, ENGLAND. Telephone: Derby 45671 
Regd. Trade Marks 


“Black Heart’, ‘Leys’ ,"Lepaz’, ‘Lemax’ 
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helps smooth out problems 





although the Auto Engineer's lot may never be 
carefree as a kitten’s it is the continual research 
of such people as Midcy/ that helps smooth out 
his problems associated with Cylinder Blocks, 
Cylinder Heads, Camshafts and Brake Drums 


THE MIDLAND MOTOR CYLINDER CO. LTD., SMETHWICK, STAFFS 


M-w.76) 
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As the theory of motor vehicle engine suspension 


developed, the need for better engine mountings became 


apparent. In contrast to earlier types which were no more 
than grommets, modern designs are capable of providing 
large deflections, different stiffnesses in various directions, 
ogether with integral buffering. Mountings with these 
properties have been made possible by improvements in 
rubber compounding and the rubber-to-metal weld 
technique which permits rubber to be used in the most 
effective (and most economical) manner. Simplicity of 


design is characteristic of the bonded rubber component. 


ie design of mountings, as well as that of suspension 

ns, Metalastik have played the leading role and the 

les illustrate how Metalastik engineers have harnessed 

he natural advantages of rubber to provide characteristics 


essential to successful engine suspensions. 


Compared with a concentric bush, the Metalastik 
Metaxentric bush in ! gives a much higher deflec- 


antages of economy and simplicity 


technique permits shear loading 
give a large vertical deflection. 
! 


stiffer in one direction than 


of the rubber increases life 


>unting in Fig. 3 is another 

las the same properties as two sandwich 
V formation and is normally fitted 
nent in the high stiffness direction 


in compression. Large vertical 


load capacity are provided. 


The famous Metalastik Metacone is shown in Fig. 4, 
Based on the shear-compression principle this mounting 
gives excellent insulation for the heavier oil engine. Slots 
give two different spring rates in the horizontal plane and 
the mounting is fitted so that it is stiffer in a fore-and-aft 
direction. Buffering is provided when the bottom washer 


comes in contact with the rubber flange. 


rtesy of the Institution of Mechanical 





METALASTIK LTD., LEICESTER 
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Moulded of Delrin this washing machine pulsator was chosen by 
G.E.C. Ltd. for its rigidity and dimensional stability at high temperatures 
and its resistance to staining and chemical attack by hot water and 


detergents: Moulder: G.E.C. (Moulded Plastics Division). 





Over 500 different Delrin applications are in use today in various industries 
and countries across the world: for example in the motor, hardware, plumbing 
and business machine industries, and every day new applications are 
being developed. 

Delrin can be moulded in commercial moulding machines—has also been 
moulded in zinc die-casting forms for testing purposes—and extruded in 
standard equipment. Complex parts can be made to close tolerances and, 
even in large pieces, thin sections are possible. 

Delrin can be joined by various welding techniques, including frictional 
welding, self-tapping screws, snap fits and standard fasteners. It can be 
machined, drilled, sawed, tapped and also printed and decorated. 

Delrin combines exceptional properties of stiffness, toughness and dimen- 
sional stability with a natural whiteness and high degree of crystallinity that 
gives excellent colourability. 















Please send further information on LUCITET —acrylic resin 
DELRIN* acetal resin TEFLON+ fluorocarbon resin 
ALATHON?#— polyethylene resin ZYTEL? nylon resin 

NAME 

COMPANY 

ADDRESS 

Du Pont Co. (U.K.) Ltd., 76 Jermyn Street, London, S.W.1 

EES SESE HEHEHE 





* Delrin is Du Pont's registered trademark for its acetal resin. 
+ Du Pont registered trademarks 
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Rigidity, dimensional stability and ability to be 
moulded into complex shapes made Delrin the 
ideal material for this automobile heater blower: 
Moulded for Delaney Galiay by Elco Plastics Limited. 


offer 





DELRIN PROPERTIES—TEST DATA 


Ultimate flexural strength 15,300 psi 
Notched impact strength 1.9 ft.ibs/in 
Tensile strength 10,000 psi 
Elongation at yield point 40° 

Deformation modulus 5 x 105 psi 
Indentation hardness 16,100 psi 
Heat distortion temperature (VICAT) 332 F 
Heat distortion temperature (MARTENS) 158 F 
Water absorption 44 mg 
Specific resistance SD 3.0 x 1015 ohm/cm 
Dielectric constant 41 
Dielectric loss factor 0.11 
Weight loss at 176°F 0.18% 
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GO WELE Go SHELL 


A 


SHELL yy 


DIESOLINE.» 


Shell Diesoline Agencies cover Britain to 
speed your transport and simplify your accounts 


esel He can always be sure of getting Shell 
simpler book-keeping 
for you. Cash or credit. Ask your local 


rreat- Shell-Mex and B.P. Ltd office—they can 


From Cornwall to Caithness, youn 
drivers can get Shell Diesoline—as pure and that means 
in the pump as when it left the refinery 


The man with a Shell card has the g 
give you all the details. 


YOU CAN BE SURE OF seu 
SS 


est number of refuelling points in Britain. 
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,,. they're sending out some wonderful things from Plymouth 


Tecalemit research and development are on the simmer 
all the time, finding new ways to solve car manufacturers’ 
trickiest problems. Some of Tecalemit's brainwaves —all 
proved in practice and making a name in industry—are... 


TEC-ELEMENTS Biggest ever filtration area, most effective 
filtration, longest working life . . . best engine protection. 
Recommended and fitted as original equipment by the vast 
majority of British car manufacturers. 

TECALEMIT RIBBON FILTER ELEMENTS Finest filtration at lowest 
cost of air, water, petrol, diesel and fuel oils, lubrication, 
hydraulic — just about every fluid you'd like to mention. 


mn, 


TECALEMIT - PLYMOUTH - DEVON - Telephone: PLYMOUTH 62844 


TEGALEMIT NYLON TUBING Outperforms metal, other plastics 
and rubber tubing for strength, flexibility, vibration- 
resistance, chemical and corrosion resistance. This is preci- 
sion high pressure tubing and it is making a big difference 
in hydraulic brake hose techniques. It is also used as oil or 
fuel lines by Aston-Martin, Austin, Ford, Jaguar and other 
leading manufacturers. 


TECALEMIr 


THE AUTHORITY ON LUBRICATION AND FILTRATION 
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A TYPICAL SMALL CAR RADIATOR 








HOW FBC ARE GROWING 


It is years since F.B.C. first supplied bearings 
for the very-high-speed supercharger of the 
famous Rolls-Royce Merlin aircraft engines. 
It was the quality of those bearings that led 
to the present situation, where F.B.C. are 
major suppliers of bearings for Rolls-Royce 
jet engines. 
FAFNIR BEARING COMPANY LTD, WOLVERHAMPTON 


REGD. TRADE MARKS: F.8 FAFNIR 


ABOVE 


by courtesy of 
Rolls-Royce Limited, the 


ROLLS-ROYCE 
DART 


PROP JET ENGINE 


the most established gas turbine 
engine in airline service. Shown 
at the right is one of the F.B.C. 
bearings used on the compressor 
shaft: many other F.B.C. bearings 


are also fitted. 





A REPUTATION FOR FINE QUALITY 








GREATLY AUGMENTED FACILITIES 


= AN INCREASED RANGE OF BEARINGS 
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CHILL CAST TAPPETS 


These are manufactured in a range of all normal sizes. 

The bucket type (hollow and without windows) has virtually become 
standard practice and we always recommend this type for 

new designs where possible. We prefer to supply the fully 

machined tappet and where the design includes a ball seating, 

this can be locally hardened without disturbing the chill 


of the operating face. 


THE BRITISH PISTON RING CO. LTD., COVENTRY, ENGLAND 


A AN ASSOCIATED ENGINEERING LTD COMPANY 
614 Cogent 








CON RODS 
STAMPED FROM PANTEG ALLOY STEEL 
at Austin Motor Company Ltd., Birmingham 
RICHARD THOMAS & BALDWINS LIMITED 


PANTEG WORKS, PONTYPOOL, MON, 


HEAD OFFICE: 47 PARK STREET, LONDON, W.E 











quantity production with quality contro/ 


High Duty 
Iron Castings 


DARCAST Ironfoundries specialise in 
the production of castings 

in very large quantities 

for the Motor Industry. 

Control at all stages of manufacturé 
ensures accurate castings to the 
correct specification. 


Darcast 


Dartmouth Auto Castings Limited 
Smethwick 40, Staffordshire 


Specialists in high duty iron castings 
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Which timepiece ? 


An ornamental clock would be no use for timing a runner, 
and a mariner would soon be lost if he had to get his longitude 
from an ordinary alarm clock. 

The same principle applies to ball and roller bearings, At 
Skefko we've always stressed the need for the ‘right bearing 
in the right place’ and we will go to endless trouble to see 
that you get it. Of course, as the only British manufacturer 
of all four basic types we are in a unique position and can 


offer exactly the right bearing for the job. 


THE SKEFKO BALL BEARING COMPANY LIMITED + LUTON ° BEDS. 


THE ONLY BRITISH MANUFACTURER OF ALL FOUR BASIC BEARING TYPES 
BALL, CYLINDRICAL ROLLER TAPER ROLLER & SPHERICAL ROLLER 
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Four-Wheel Disc Brakes — What Next? 


771TH the recent introduction in Europe of two 
family saloon cars having disc brakes on all four 
wheels, manufacturers are in a quandary: is the demand 
for this arrangement likely to become so strong that 
they will be forced, against their better judgment, to 
adopt it at this relatively early stage of development? 
The public appear to believe that this type of brake, 
because of success in the racing field, is the panacea for 
all braking problems; and the announcements during the 
past year or so of a number of sports and saloon cars 
with disc brakes on the front wheels and drum type on 
the rear may have further strengthened this impression. 
Obviously, therefore, unless effective steps are taken 
immediately by manufacturers to inform their customers 
throughout the world on this matter, they may find 
themselves faced with some difficult problems. At 
present, the four-wheel disc brake layout is most suit- 
able for racing cars and, possibly, others having rear 
engine installations: this, of course, is because in the 
latter there is a preponderance of weight on the rear 
wheels, while in the former, there is also the low centre 
of gravity and therefore not so much weight transfer 
For most other types of car, disc brakes at the front 
and drum type at the rear will for a few years remain 
the best compromise. There are several reasons for 
this. Fundamentally, the disc type perform best at high 
speeds and under heavy and continuous braking, while 
drum brakes are best at low speeds and, even more so, 
in light braking: a combination of the two, therefore, 
caters well for both conditions. Disc brakes on all four 
wheels can even be dangerous in certain circumstances : 
for example, after a long journey at high speed, a driver, 
having become accustomed to the feel of the brakes 
under these conditions might, with unfortunate con- 
sequences, tend to use them ineffectively for lighter, 
check-braking in traffic in a built-up area. It should 
now be possible, however, to obviate this shortcoming 
by suitable choice of friction linings. Finally—and 
perhaps most significant of all—because currently avail- 
able disc brakes are relatively expensive, their wider 
adoption depends on the development of simpler designs 
Fears have been expressed that during moderately 
severe braking on, for example, an abnormally long 
descent, the drum type brakes at the rear might fade 
out completely without the driver’s knowledge, and 
then, should an emergency suddenly arise, the results 
could be disastrous. But if there is any tendency for 
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the rear brakes to fade, an extra load will be thrown on 
to those at the front, with the result that the energy 
absorbed by the rear brakes, and therefore the tempera- 
tures of their drums, will tend to decrease: in other 
words, the condition is self-stabilizing. Secondly, a 
60: 40 ratio of front to rear braking is hardly adequate 
even as a compromise : in an emergency stop, the weight 
transfer to the front is so great that a much higher ratio 
is desirable, so fade at the rear, even if it were to occur, 
would actually be helpful in obviating any tendency for 
the rear end to break away. 

There are two points, though that need to be watched 
in service. One is that the drum type brakes, unless a 
device for automatic compensation for wear is incor- 
porated, may fall out of adjustment, whereas the disc 
type do not, so the vehicle may arrive imperceptibly 
at the condition in which only the front brakes are 
effective—excessive travel of the handbrake control is, 
of course, an indication that this has happened, unless 
it is masked by stretch or play in the control system. 
The second is that, since the disc brakes do not require 
any adjustment, the pads could wear away to danger 
point without the owner’s noticing it. In such cases, 
if the adjustment to the drum type has in the meantime 
been neglected, so that the rear brakes too are ineffec- 
tive, there might be no reserve at all. Fortunately, 
however, the squeak of steel on steel, as the pad backing 
plates contact the discs, is generally adequate warning. 

Later, when a useful fund of experience with disc 
brakes has been built up, it seems likely that the disc 
type will become universal, at least for cars having 
engines of 14 litres capacity and more. Other matters 
will then require attention. To help to avoid pad wear 
occurring at the rear when the brakes are off, special 
measures will have to be taken to prevent axial float of 
the wheel and half-shaft assemblies. Undoubtedly the 
problem of handbrake actuation will be overcome, but 
it is certain that the mechanical efficiency of control 
linkages, which currently is in some instances as low as 
17 per cent, will have to be greatly improved. If cables, 
and especially sheathed cables, are used at all, very 
careful attention to detail will be necessary in respect 
of sealing and other aspects of design. Corrosion due 
to salt dressing on icy roads is fast becoming a major 
problem, and it would appear that, for the avoidance of 
seizure, generous clearances will have to be allowed in 
pivot points, plus spring loading to prevent rattling. 
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Part |: The Research and Design Divisions and the Workshops of the 
Fighting Vehicles Research and Development Establishment 





T is self-evident that the design of a fighting vehicle of 

any type poses many problems not encountered in the 
evolution of normal road-going vehicles. Equally obviously, 
the special nature of the problems is attributable to 
differences in both the basic function and the conditions of 
operation. Achievement of the greatest possible degree of 
suitability for arduous duties clearly entails the embodiment 
of all the knowledge and experience previously gained in 
that particular field, and it is rare for any one vehicle manu- 
facturer to possess all the relevant information. That, 
briefly, is the reason for the existence of the Fighting 
Vehicles Research and Development Establishment, at 
Chobham, Surrey. 

Prior to 1952, the duties of the F.V.R.D.E. were divided 
between two departments of the Ministry of Supply—the 
Fighting Vehicle Development Establishment and the Fight- 
ing Vehicle Proving Establishment. Although these two 
departments worked in collaboration, they were under 
separate control. In November 1952, however, the two 
were amalgamated, in order to raise efficiency by cutting 
out any conflict of interests, and by streamlining the 
organization. The F.V.R.D.E. is the result of that amal- 
gamation; it was under the control of the Ministry of Supply 
until 1960, when the Ministry was disbanded, and 
subsequently it was transferred to the War Office. 

The organizational structure of the Establishment is 
shown in one of the accompanying illustrations. Under the 
Director are a Personal Assistant, a Military Assistant, a 
Secretary and four Deputy Directors. The Secretary is 
the Director’s intermediary on the administration side, which 
is in the hands of a Senior Administrative Officer of the 
Civil Service. Each Deputy Director is in charge of one 
of the Establishment’s divisions : namely, research, tracked 
vehicles, wheeled vehicles, and trials and development 
services, each of which is sub-divided as necessary. 


Whereas the first three of these divisions are under 
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A test rig used by the research 
division, for investigating the 
tractive ability on soft ground 
of wheels equipped with spuds 
The version shown here differs 
in certain respects from that 
described in the text, which 
is in fact a development of it 


trials and development services— 
because of its concern with the functional efficiency of 
the end product—has a military Deputy Director, and the 
majority of his senior staff are Army Officers. Also, the 
Deputy Directors of the tracked and wheeled vehicles 
divisions have military assistants. For the purpose of design 
and project co-ordination, there is a cross-link between 
these two divisions. 

Before the activities and facilities of the F.V.R.D.E. are 
reviewed, it must be emphasized that no attempt is made 
by the Establishment to take from the manufacturers any 
responsibilities that are reasonably theirs. In fact, to avoid 
overloading the resources at Chobham, a lot of work is put 
out to industry, on development contracts. Again, only 
prototype manufacture is undertaken in respect of com- 
ponents and assemblies for testing and development. The 
testing facilities, which will be described in Part II of this 
article, are fully available to the industry, and several manu- 
facturers already use them as a valuable adjunct to those 
of M.I.R.A; in the case of companies in the south of England, 
there is of course the additional advantage of proximity. 


civilian control, that of 


Research division 

As can be seen from the organization chart, the work of 
this division is divided into three main sections, namely, 
basic research, research on materials and applied research. 
The Deputy Director concerned is also responsible for the 
engineering test laboratories, and for research trials. Since 
the problems being investigated are diverse and varying, 
and many involve the use of equipment built for one 
particular purpose, this portion of the article deals only with 
some of the more unusual aspects of the work, and with the 
ermanent equipment in the materials section. 

One of the most interesting research projects now in hand 
concerns the possibility of replacing tracks by wheels. 
Though tracks, because of their large contact area, provide 
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excellent traction in mud and sand, they have serious 
disadvantages. In comparison with wheels, they absorb a 
lot of power and, owing to their exposure to abrasives and 
moisture, rapid wear occurs at the points of articulation. 
On made-up roads, too, tracks are noisy, wear relatively 
quickly and can cause considerable damage to the surface. 
The aim of the research, therefore, is at evolving a design 
of wheel that can equal the cross-country performance of a 
track while being superior to it in other respects. 

For all the experiments conducted so far, wheels with 
rigid rims have been employed; in some instances the rims 
have been equipped with side flanges, and in others they 
have been plain. The most promising line of investigation, 
which is now being followed, is in connection with spuds 
in the wheel. It is well known that the spudded wheel can 
provide good traction in soft going but, in its normal form, 
on hard surfaces it is worse than a track. By retracting 
the spuds when not required, the wheel can be given good 
properties in both conditions. Mechanical and hydraulic 
methods of operating the spuds have been tried. To 
minimize tearing of the soil when the spuds are in use, it 
has been found advisable to retract them as they come out 
of the ground, rather than to let them project throughout 
the rotation of the wheel. 

Earlier work on this project was with rigid wheels of tractor 
type. However, in view of the promising results obtained 
in a separate investigation of resilient wheels, the possibility 
of using the retracting spud system in these wheels is being 
studied. Among the important advantages expected to 
accrue are simplification and improved traction. 

The simplification is derived from making use of the 


This chart shows the organizational structure of the F.V.R.D.E 


Each 





As 


eccentricity between rim and hub to actuate the spuds. 
a portion of the rim approaches the ground, the resilience 
of the wheel causes a reduction in the effective radius, so 
the spud is ejected; retraction occurs automatically as the 
radius increases again. Interference between the action of 
successive spuds is avoided by limiting their number to four 
or six. Since this small quantity gives rise to a jerky drive, 
it is necessary for the wheel to have torsiona] as well as 
radial resilience. 

Various designs of resilient wheel have been investigated 
at the F.V.R.D.E: they include both the rubber sandwich 
and the rubber web types. It was found during road tests 
with non-spudded wheels that a considerable degree of 
torsional resilience resulted in a substantial increase in the 
effective adhesion between wheel and road. Consequently, 
resilience of this type should, it is thought, improve the 
performance of a spudded wheel. To reduce the noise, 
wheels used for tests on the road have a rubber facing on the 
rim. 

Several features of interest are embodied in the test rig 
employed for investigating the traction characteristics of 
the various types of spudded wheel. This rig is shown in 
one of the accompanying illustrations. A_ parallelogram 
linkage system connects the tractor vehicle to the towed 
structure, on which are mounted a freely rolling drum and 
the test wheel; a screw-jack levelling arrangement ensures 
that the tractor pull is applied horizontally to the structure. 
As the drum revolves on the ground, it also rotates the test 
wheel by means of a chain drive between them. However, 
since the effective ratio of the drive is less than 1:1, the 
wheel is forced to slip, by a fixed proportion, relative to 
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the drum. The tractive ability of the wheel is indicated by 
its resistance to slip, which is measured by a ring strain 
gauge. Another strain gauge is used to measure the cam 
forces necessary to retract the spuds. 

An intrinsic part of the research on traction in cross- 
country conditions is the investigation of the cohesion and 
compacting characteristics of various types of soil and other 
surfaces. These properties are studied at the F.V.R.D.E. 
by the use of Evans vane type testing devices. Like other 
vane testers, the Evans device consists of two vanes set 
mutually at 90 deg on the end of a shaft. The vanes are 
inserted in the soil and the shaft is twisted, the torque 
necessary to shear the soil being measured directly. Since 
the size of the vanes is known, the shear strength of the 
soil can be determined. 

Because of the influence of vibration on the life of com- 
ponents, and hence on the reliability of a vehicle, vibrational 
analyses are frequently carried out on vehicles of all types. 
For this purpose, variable-induction accelerometers are 
employed, and their responses are recorded electronically. 
The accelerometers are mounted in groups of three, at 
various points on the vehicle. Those of each group are set 
mutually at right angles, to respond to longitudinal, lateral 
and vertical oscillations. Any vibrations with a frequency 
lower than 100c/sec can be accurately analysed. With a 
view to detecting resonances, vehicles under test are driven 
at all speeds up to the safe maxima for the various types of 
terrain concerned. The possibility of harmonic vibrations 
occurring is investigated by operating additionally at mul- 
tiples of those speeds at which major resonances are 
experienced. 

The main purpose of the Establishment’s research on 
materials is, of course, to ensure that these are adequate for 
their particular duties. As a general rule, the aim is at 
ensuring that each component will remain serviceable for the 
overhaul period of the assembly of which it forms a part. 
If an unnecessarily high grade of material is used, difficulties 
are likely to be experienced in respect of machineability, 
heat treatment or welding during manufacture. It follows 
that much of the work done is of a post mortem nature, 
investigating failures that have occurred either in service or 
on test. 

A wide range of equipment is installed in the materials 
research department: it includes analytical apparatus, 
furnaces, test machines and a variety of welding plant. Steel 
analysis is carried out by means of a spectrograph and com- 
bustion carbon apparatus, and the metallography section 
contains a Vickers microscope. Three furnaces are avail- 
able for heat treatment of specimens; they range in size 


In the test rig depicted on page 326, the resistance of the wheel 
to slipping is measured by means of a ring strain gauge 
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from a small muffle type to quite a large Wild-Barfield unit. 

One of the more impressive machines is the Ballinger 
wet slitter used to cut off test pieces of armour plating and 
of other hard components. This slitter carries a 26in 
cutting wheel, and in operation it does not cause any 
substantial temperature rise in the material being cut. 
Consequently, the exposed surfaces of hard specimens are 
not softened by the cutting operation. In the testing 
laboratory are an Avery 30-ton universal machine, Izod and 
Charpy impact machines, a Vickers hardness tester and a 
small machine for torsional fatigue tests. 

Although the welding section deals with other metals, 
the bulk of its current activities concerns armour steels. 
Specifications of these steels have now become fairly 
stabilized, but the search continues for greater hardness 
without embritlement; the aim is, of course, at reducing the 
weight of armour necessary for any particular duty. 

There are two arc welding generators—an Actarc for a.c. 
and a Lincoln for d.c.—and Cyc-Arc stud welding equipment. 
Argonaut and tungsten arc plant is also available, the latter 
being mainly used for aluminium and titanium. If welded 
joints are to be used on the armour of a fighting vehicle, it 
is clearly essential for the welds not to be a source of weak- 
ness. This means that both the electrode material and the 
welding techniques must be satisfactory. Special tests are 


therefore used to determine the reliability of the joint pro- 
duced by any particular electrode and method. One of these 
is the R.D. rigid butt weld test, so called because it was 
Arsenal, 


evolved by the Research Department, Royal 


Among the resilient 
wheels that have been 
investigated is this 
Dunlop assembly. It 
incorporates bobbins 
of rubber, which are 
bonded at their ends 
to attachment plates 





Woolwich; in this test, two 12 in x 6in specimens of armour 
are butt welded together, side by side, using the electrode 
under investigation. 

In the preparation of the specimens, the middle 6in of 
one edge of each is given a 60 deg chamfer and the two are 
clamped for welding on a steel base lin thick. Between 
them and the base, except in the immediate locality of the 
weld, is inserted a layer of paper about 0-007 in thick, to 
act as a heat barrier. The vee between the chamfers is 
filled in four welding runs, in alternate directions, after 
which the assembly is allowed to stand—with the clamps 
still tight—for 24 hours. Then the clamps are removed 
and a further period of three days is allowed before 
examination. 

If the visual and microscopic examination specified reveals 
any signs of cracking, the test is repeated with specimens 
tin wide. In this case, the conditions are less severe, 
because of the reduced constraint of the narrower plates, 
and because the smaller heat reservoir results in higher 
temperatures. If this joint also fails, a third test is carried 
out with 3 in wide pieces. An electrode that passes the test 
on the 6in specimens is considered to be satisfactory for 
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The compacting characteristics 
of soils are investigated as a 
necessary part of the research 
on traction phenomena. One of 
the machines employed is this 
Howard compactor, which is 
of the dropping-weight type 


armoured vehicles. One that fails the 6in tests but passes 
at 44 in is regarded as borderline, and its suitability has to 
be verified by other means. 

Special precautions have to be taken in the preparation 
of the electrodes used for welding the armour. The normal 
type of austenitic electrode must be preheated for an hour 
at 110 deg C and used immediately on removal from the 
preheating c»binet. A new type of ferritic electrode, on the 
other hand, has to be heated to 500 deg C for the same 
period, to dry out the coating. It can then be stored in the 
cabinet at 110 deg C, but must be used immediately on 
removal. If the coating is not dried out in this way, the 
quality of the weld is likely to be impaired by the develop- 
ment of cracks. 

Lubricants and special components are tested on project 
vehicles by the trials and development services division, 
though these tests are carried out under the contro] of the 
research division. No actual research on lubricants is carried 
out at Chobham, but expert advice is obtained from another 
branch of the War Office, and on occasion the oil companies 
are called in to discuss particular problems. Any special 
lubricants that are necessary are evolved and initially tested 
by those companies before being submited to the F.V.R.D.E 
The same sequence applies in the case of plastics materials, 
which are being increasingly applied in a variety of applica- 
tion on fighting vehicles. 


Vehicle design and project co-ordination 

As would be expected, the evolution of fighting vehicles 
necessitates an enormous amount of design work, and this 
work is by no means of a regular nature. In consequence, 
the design departments of the Establishment, although 
extensive, are not intended to deal with all the detail matters. 
However, they are responsible for the basic designs and the 
control and checking of the other work, which is done by 
the civilian companies responsible for building the complete 
vehicles, components or equipment. 

Wheeled and tracked vehicles are each the responsibility 
of a separate division, because of the fundamental differences 
in the problems involved. However, in respect of actual 
fighting vehicles, the procedure of the two divisions is 
virtually the same. Before this is described, however, it is 
perhaps appropriate to mention the alternative policies that 
apply regarding the sale of the various types of vehicles 
to other countries, once the requirements of the British 
armed forces have been met. These sales, which have con- 
siderable prestige value and reduce costs by increasing the 
production run, are negotiated either by the manufacturing 
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company concerned or on a government to government 
basis, according to the type of vehicle concerned. 

The design of a new fighting or tactical vehicle of either 
the tracked or wheeled type for the Army originates in a 
weapons policy statement prepared by the General Staff 
As a result of this statement, the War Office produces 
General Staff operational requirements, which are subse- 
quently amplified in a technical document, known as Military 
Characteristics. This document is the formal basis on which 
the F.V.R.D.E. undertakes the project, though it will, in fact, 
have acted in an advisory capacity from the inception of the 
policy. 

On receipt by the Establishment of the Miliary Charac- 
teristics, the feasibility of the proposed vehicle is investigated 
in every aspect, and any necessary design studies are put 
in hand. As the scheme grows from these investigations, 
the design essentials are committed to paper. The next 
stage is for the basic layout to be approved at a meeting 
with the War Office and the intended user, after which the 
detail design is commenced, sometimes at Chobham but 
more usually by a company selected by virtue of its 
experience and capacity for the ultimate manufacture of 
the vehicle. This company, which is known as the design 
parent, enters a contractual agreement with the F.V.R.D.E. 
for the work it is to undertake. However, this agreement 
does not extend beyond the prototype stage of the vehicle: 
the War Office reserves the right to place production con- 
tracts as a result of open tender, though favourable con- 
sideration is always given to the design parent. If the 
necessary capacity is available, one or more of the Royal 
Ordnance Factories may be awarded part of the production 
contract. 

When the detailing is sufficiently advanced, a wooden 
mock-up of the vehicle is constructed. It will readily be 
appreciated that this mock-up serves a most valuable 
function. Since all the main assemblies and components 
are accurately represented on it, the various spatial relation- 
ships can be assessed, as can such matters as the disposition 
of the crew as a fighting team, fields of vision, stowage of 
ammunition and special equipment, and ventilation. The 
mock-up is closely studied by a panel, which again includes 
representatives of the intended user, the General Staff and 
the Establishment. 

Assuming that no major objections are raised by this 
panel, the design is conditionally accepted, after which the 
design parent completes the detailing and builds prototypes 
for development trials. During all stages, the F.V.R.D.E. 
gives the company’s design and constructional departments 
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whatever guidance and assistance they need; any such 
assistance is co-ordinated through the engineer responsible 
for the project, who is supported by the various specialist 
branches in respect of such items as the power plant, running 
gear, armament and armour, radio and electrical equipment. 
It is worthy of mention that the relations between the 
Establishment and the industry have always been very 
harmonious. 

The number of prototypes built varies: it is never less 


than two, and for a complicated vehicle such as a tank it 


may be as high as six. Normally additional prototypes will 
be ordered for user trials by service personnel, to be carried 
out after the Establishment has proved the initial group, 
and sometimes a pre-production batch is built for troop 
trials. The quantities in each of these cases depend on the 
type of vehicle: the greater its versatility and complexity, 
clearly, the larger is the number, to enable all the possible 
conditions to be investigated. For troop trials the quantity 
might be between 10 and 50. 

The prototypes are delivered to Chobham for their trials, 
the nature of which again varies with the complexity of 
the vehicle. In the case of an armoured wheeled vehicle, 
one prototype would undergo automotive proving trials to 
determine its reliability and characteristics as a vehicle. 
Another would be given functional tests to assess its fighting 
abilities, and a third would be used for the investigation of 
climatic effects. If the vehicle were a tank, at least two 
prototypes would be employed on automotive development 
running, another on the testing of the electrical equipment, 
another on engine cooling investigations and another on 
development trials of the complete gunnery and fire control 
system. Because these vehicles have to be suitable for 
operation anywhere in the world, including the tropics and 
arctic regions, the effects of very high and very low tem- 
peratures must be studied. To avoid the monopolization 
of a complete vehicle for a lengthy period, therefore, a 
separate hull portion is built, containing the complete power 
plant, and is tested as necessary in both the high-temperature 
and low-temperature laboratories. 

For the functional and automotive trials, schedules are 
prepared by the project co-ordination branch in co-operation 
with the appropriate specialist branches who may also issue 
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test schedules to cover their particular interests. In assessing 
the performance over various types of terrain, use is made 
of reference vehicles of established design. Large mileages 
are covered on the test tracks to prove the reliability of the 
vehicle and installed equipment. Road running is also 
undertaken to ascertain the behaviour in traffic and the 
suitability for driving at night and in convoy. 

Special attention is, of course, given to the protection 
afforded by the armour against gunfire from all angles, 


This Asquith horizontal borer 
is one of the most impressive 
machines in the workshops. The 
space it occupies is large, to 
enable complete vehicles to be 
brought to it for work such as 
the final boring of the pivot 
bushes for the suspension arms 


including overhead bursts, and from mines detonated by 
the vehicle. The shock testing of components and their 
mountings, too, is very important. It is essential, for 
example, that a hit should not result in jamming of a hatch 
as a result of the shearing of the bolts or fracture of the 
internal brackets. Other factors to be studied include 
maintenance, the ability to withstand long periods of storage, 
and the practicability—in terms of weight and dimensions— 
of transportation by air. 

Once the testing of the prototypes is wel] advanced, and 
the Establishment is assured that no fundamental faults 
exist, it is usual for either a prototype or an early production 
vehicle to be sent to Canada for arctic trials, and another to 
Australia for corresponding tropical trials. These additional 
trials are carried out with the assistance of the armies of the 
two countries, under the guidance of a project officer from 
the F.V.R.D.E. 

After the satisfactory completion of the Establishment’s 
and user’s trials, but while the overseas climatic trials are 
still in progress, the relevant reports are written up and 
discussed at a meeting of all the interested parties, after 
which the vehicle is conditionally accepted on behalf of the 
Army by the General Staff Director of Equipment Policy. 
The design is then modified to embody any improvements 
agreed at the discussion, and the production drawings are 
prepared. Meanwhile, the manufacturing specification is 
written at Chobham, in consultation with the design, 
production and inspection branches. 

If, as is almost inevitable, difficulties are encountered on 
going into production, the manufacturer can approach the 
F.V.R.D.E. with requests for assistance, or perhaps for 
permission to make minor changes. When the first produc- 
tion vehicles have been completed, it is customary nowadays 
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for a project officer to accompany them to the theatre of 
operations to explain the functioning of the vehicle to the 
users and to deal with any further snags. Thereafter, the 
Establishment provides what is known as technica] support 
—mainly the investigation, in conjunction with R.E.M.E, 
of defects of design or manufacture, and the institution of 
modification procedure where necessary. 

The wheeled vehicles division is responsible for 
General Service range of vehicles as well as the fighting and 
tactical types. In the evolution of a General Service vehicle, 
the initial procedure—as far as the publication of the 
Military Characteristics—is as before. Subsequently, how- 
ever, no mock-up is built; instead, a detailed technical 
specification is prepared and is then discussed with suitable 
and interested companies in the industry. The purpose of 
the discussion is to determine how any particular firm’s 
standard chassis could best be adapted to meet the specifica- 
tion. Since this document lays down desirable as well as 
essential requirements, there is room for compromise in 
many respects. Prototypes are built and tested and the 
subsequent procedure is as already described. 

As a result of these tests and subsequent tenders, one 
company is selected for the supply of all chassis in a particular 
load class for a period of five years. This provision, which 
is, of course, subject to contractual safeguards, is made to 
ensure adequate production quantities and the standardiza- 
tion of spares. 

Each General Service chassis is intended to carry any one 
of a wide variety of bodies. Normally, each type of body 
for a new vehicle is the subject of a study at Chobham, 
after which a detailed technical specification is prepared 
to permit the design and construction of prototypes by the 


the 


A view of part of the tank workshop, in 
which is executed a variety of work on 
tracked vehicles. Any prototype building 
to be done by the Establishment is carried 
out there, as are the modification of the 
prototypes already undergoing trials and 
the construction of test rigs and mock-ups 


selected design parent company in the body building 
industry. The widest scope for competitive tendering for 
the production contracts is given by basing the design of 
each body on commonly used methods of production. 
The specialized equipment needed for these vehicles is as 
varied as the bodies. Whereas the design and suitability of 
any particular item is the responsibility of the supplier 
selected by tender, the F.V.R.D.E. carries out acceptance 
tests both in the laboratory and in situ in the vehicle con- 
cerned. Further reference to the laboratory testing will 
be made at a later stage, in the second part of this article. 
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Finally, there are the various non-fighting, special purpose 
vehicles, which may be of the wheeled or tracked type 


These include recovery vehicles of various sizes, tank 


transporters, aircraft salvage vehicles, tankers and carriers 


for guided weapons. In cases where a special purpose 
vehicle is completely new, the procedure adopted is identical 
with that for a fighting vehicle; if, on the other hand, it is 
an adaptation of a manufacturer’s existing product, the same 
system is employed as for a General Service model 

The foregoing is a necessarily brief summary of the 
function and methods of the vehicle design branches of the 
Establishment. In addition, however, mention should be 
made of the specialist branches, which constitute quite a large 
section of the F.V.R.D.E. There are four of these branches 

Running Gear, Power Plant, Electrical, and Turrets and 
Sights—and they are responsible for the design and develop- 
ment of the appropriate major assemblies of the fighting 
vehicle. Their method of operation is similar to that 
described in connection with the complete vehicle, in that 
they carry out the initial design concept of equipment to 
meet the military requirements. Once the branch concerned 
is satisfied with the general scheme, the development and 
manufacture of prototypes is carried out by firms working 
under contract. A wide and varied field is covered, of which 
only the barest outline can be given here 

The Running Gear branch is responsible for all trans- 
missions, brakes, final drives, tracks and suspension systems 
Among its major tasks has been the introduction of auto- 
matic transmission systems for large armoured vehicles. As 
the name implies, the Power Plant branch deals with the 
whole of the engine compartment. This branch has been 
very active lately in pioneering the development of multi- 


fuel engines, and has sponsored a range of opposed-piston, 
two-stroke engines of high power and light weight, capable 
of operating on 80 octane petrol or on diesel fuel. Radiators, 
fans and heat exchangers are but a few of the items 
developed. 

Owing to the increasing use of electrically operated com- 
ponents in armoured vehicles, the Electrical branch is con- 
cerned with a remarkably large number of components. 
These include electronic control equipment for tank guns; 
large-output generator systems, both a.c. and dc; engine 
starting systems, including batteries for low-temperature 
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operation; also searchlights and wiring installations. In the 
Turrets and Sights branch is undertaken the design of gun 
turrets, including the gun mounting and recoil system. It 
will be appreciated that the design of a turret imposes many 
problems, because the unit has not only to withstand attack 
from opposing armaments but has also to provide accom- 
modation for the very large amount of necessary equipment, 
among which is a complex optical sighting system. 


Workshops 

As can be seen from the plan, the workshops form a part 
of the trials and development services division. However, 
because in the evolution of a new vehicle they play an earlier 
part than do the other sections of that branch, it is appro- 
priate to review them at this juncture, and to cover the 
trials work later. The workshops are under the command 
of a Lieutenant-Colonel but are manned almost entirely by 
civilians. In effect, there are two internal departments, one 
dealing with production matters and the other with vehicles. 
Both have their own progress and costing offices. 

In connection with production, an extremely important 
role is played by the pattern making and carpentry shops. 
As was mentioned earlier, one of the first stages in the 
evolution of a tank or other tracked vehicle is the building 
of a wooden, full-scale mock-up, for investigations into the 
practicability of the proposed layout. The main questions 
to be answered are whether all the necessary equipment 
can be accommodated and whether, in that event, the 
vehicle can be operated efficiently. It follows that all 
possible details—including interior and exterior form, power 
unit and controls, armament and ancillaries — must be 
reproduced to a high standard of accuracy. 

Once the basic design of the vehicle has been approved, 
many of the production drawings are prepared from this 
mock-up. Additional mock-ups are frequently employed 
during the development stage, mainly for the investigation 
of proposed alternative layouts or modifications to extend 
the scope of the vehicle. For such purposes, it is clearly 


both quicker and cheaper to use wood than metal. 

The workshops contain a small tool room, which, in 
addition to its normal function, also does any fine machining 
beyond the scope of the main machine shop. As well as 
the normal machine tools, the toolroom equipment includes 
a very accurate jig-borer, and aids to precision such as 
optical dividing heads. 


Use is frequently made of the tool- 





room facilities by the research division, in the manufacture 
of any special items such as working scale models and rigs. 

To avoid delays, the main machine shop has to be able 
to cope with virtually any operation on components or 
assemblies of widely different sizes. There are the usual 
small machine tools, including those for thread grinding 
and gear generation; among the larger tools are planers, a 
plane grinder and vertical and horizontal borers. The 
vertical borer, a Schiessen machine, can accept workpieces 
as big as the turret of a Conquerer tank. Its horizontal 
counterpart, of Asquith manufacture, occupies a large 
portion of one bay of the shop; plenty of space is allowed 
round it, so that complete vehicles can be brought to it if 
necessary. A typical job for this machine is the final boring 
of the pivot bearings for the suspension arms of a tracked 
vehicle. 

No special comment is needed on the sheet metal section 
other than that the personnel, because of the requisite stan- 
dards of accuracy and workmanship, are more than usually 
skilled in their trade. Although the foundry, which casts 
iron and non-ferrous metals, is small, it has the necessary 
facilities for producing castings up to the size of the gearbox 
casing for a heavy tank. Thanks to the ready availability 
of the pattern makers’ services, any special castings can be 
produced at short notice, and at lower cost than they could 
be by an outside contractor. Another small section is the 
heat treatment shop, which contains a variety of electric 
furnaces and an oil quenching bath. Again, quite large parts 
can be handled. 

The actual erecting of prototypes is carried out in the 
fabricating shop, as also are any subsequent major modifica- 
tions. Because of the weight and bulk of many of the 
components and assemblies, the shop is spanned by an 
overhead 70 ton travelling gantry. Another responsibility of 
this section is the building of any rigs required for special 
trials. A recent example of this type of work was a mock-up 
of the engine compartment of a tank; by running the engine 
in this mock-up, it was possible for the performance of the 
cooling system to be studied under controlled laboratory 
conditions approximating closely to those of actual service. 
Attached to the fabricating shop is a welding section, which 
is equipped to tackle all normal types of gas and electric 
welding of steel, including armour plate, as well] as of iron 
and aluminium and its alloys. 

In the vehicles section of the workshops are two sections, 


The routine servicing of all the wheeled 
vehicles on trials is carried out in this 
well-equipped bay in the workshops. Tube 
lighting is installed in the pits, which 
form a continuous working area beneath the 
vehicle stations, and which contain all 
the necessary greasing and other equipment 
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one of which deals exclusively with tracked vehicles, and 
the other with wheeled vehicles. The work in both is of 
a similar nature and can be divided into three categories. 
In the first place, there is the routine maintenance of all 
vehicles on trials, for which purpose gantries, hoists and 
pits are installed. This activity includes the removal of the 
engine and transmission for complete overhaul, and the 
subsequent reinstallation. Since an unduly lengthy inter- 
ruption of trials at the cross-country testing grounds would 
occur if vehicles were brought back to base for maintenance, 
a fully equipped mobile servicing van is kept available 

In the second category comes any stripping of the vehicle 
necessary for the investigation of failures that occur during 
the trials, together with the subsequent rebuilding after 
rectification. The defective parts are examined, measured 
and photographed as necessary by the staff of the technical 
section of the workshops. This office works in close liaison 
with the project officers concerned and, if necessary, with 
the research division. 

The third category covers development and modification 
work, both on new projects and on established vehicles. As 
regards tracked vehicles, recent instances of this type of 





lonizing Radiations 


SAFETY code for workers exposed to ionizing radia- 

tions in industry is laid down in the Ionizing Radiations 
(Sealed Sources) Regulations, 1961, made by the Minister 
of Labour, Mr. John Hare, and presented to Parliament on 
3rd August. Most of the requirements will come into opera- 
tion in six months’ time, but those requiring the notification 
of the use and disuse of ionizing radiations in factories are 
effective from Tuesday, 15th August. 

Requirements are specified for safeguarding the health 
and safety of persons employed in factories and other places 
to which the Factories Acts apply, who may be exposed to 
ionizing radiations from sealed radioactive substances, and 
from certain machines, such as X-ray apparatus. They 
require the restriction of the exposure of workers to such 
radiations, the adequate shielding of sources of ionizing 
radiations and instructions, for workers likely to be exposed 
to them, about the hazards involved and the precautions to 
be taken. Maximum permissible doses of radiation are laid 
down, and the regulations include requirements for the 
medical supervision of workers, and for the wearing of film 
badges to measure personal doses received. 

The regulations have been drawn up in the light of 
numerous observations received after the publication of two 
preliminary drafts and two statutory drafts, and of consulta- 
tions with organizations of employers, workers and other 
interested parties. They were also considered by an ad hoc 
expert committee appointed to advise the Chief Inspector 
of Factories on the subject, by the Advisory Panel on Radio- 
logical problems in Industry and by the General Purposes 
Committee of the Radioactive Substances Advisory Com- 
mittee. Details of the regulations are given in S.I. No. 1470, 
published by H.M. Stationery Office, price 9d. net. 


Protection for Sheet Metal 


ONE of the problems encountered in the fabrication and 
handling of sheet metal components is that of avoiding 
unsightly scratches and scuff-marks on it. In some cases, 
these blemishes have to be polished out; in others, of course, 
the flaws are concealed by the finishing processes. A self- 
adhesive material is now available which is claimed to give 
two-stage protection against scuffing during pressing opera- 
tions. It is known as Sello-shield, and is manufactured by 


Automobile Engineer, September 1961 





work are the fitting of experimenal] hydraulic systems for 
control actuation and for cooling fan drives. Comparable 
activities on wheeled vehicles have included the investiga- 
tion of clutch slip following an increase of engine power, 
the development of an inter-axle oil cooling system to reduce 
operating temperatures, and the cure of persistent fuel 
vapour lock troubles. 

All the actual overhauling of engines and transmission 
units is done in a separate shop, as also are the rectification 
of failures in these assemblies and the fitting of modified 
or experimental components. Although much of its work 
is for the vehicles section, this shop is part of the produc- 
tion section, because it is also responsible for the building 
of prototype assemblies—such as gearboxes—for new 
projects 

It will readily be appreciated that one of the major diffi- 
culties of the officer in charge of the workshops is the plan- 
ning of the work in relation to its true urgency. Naturally, 
each project engineer takes some convincing that his own 
requirements are not necessarily the most important of all. 
In the vehicles section, in particular, the conflicting claims 
of the three types of work are often difficult to reconcile. 


Gordon and Gotch (Sellotape) Ltd, Industrial Division, 
8-10 Paul Street, London, E.C.2. 

This product, which is a paper base on which is coated 
an elasticized adhesive, is first stuck to the metal blank. 
During a forming operation the paper acts as a tough, 
resilient layer to absorb the initial impact of the press tool; 
then the adhesive allows a degree of sliding movement to 
take place between the paper and the pressing. The paper 
can be either stripped off or left on the pressing, to afford 
further protection during handling operations. It can also 
be used as a base on which instructions can be written, to 
facilitate marking-out. This feature, clearly, can often be 
of advantage in sheet metal work. 

This product can be either manually or semi-automatically 
applied, according to the size of the component. A machine 
has been specially designed for semi-automatic application : 
it presses the paper on to the surface of the metal cleanly 
and without creasing. This machine has an overall length 
of 3 ft 6in, and a height of 3 ft. Sello-shield is supplied in 
rolls 100 yd long and 0-005 in thick, and is produced in 
widths ranging from 4 in to 48 in; its weight is 4 to 44 0z/yd?. 
The tensile strength of the material is 17 lb/in width; its 
elongation, on breaking, is 6 per cent, and the adhesion 
force is stated to be approximately 7 0z/in width. 


Simple Instrumentation 


DESPITE the widespread use of instruments in modern 
manufacturing processes, there is still ample scope, in many 
industries, for more applications. A booklet on this subject, 
referring particularly to simplified forms of instrumentation, 
has been published by the Department of Scientific and 
Industrial Research. It is entitled “Instruments in the 
Factory”, and is by Dr. J. Thomson, Director of the British 
Scientific Instrument Research Association. 

In the booklet, several aspects of instrumentation pro- 
cedure are discussed, and examples are given of some 
applications of simple instruments that can help reduce costs 
and increase production efficiency. Among them are: 
measurement of viscosity and flow of liquids, detection of 
smoke, and thermostatic control of water temperature. Uses 
of simple instrumentation in the research laboratory and 
fully automatic production processes are also touched on. 
“Instruments in the Factory” is available free from the 
library of D.S.I.R, at 5-11 Regent Street, London, S.W.1. 
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Above are the rear ends of two versions, the fixed head and drophead coupés, of the Abarth Fiat 2100. Noteworthy features of these vehicles are 
their plain but elegant lines. Below is a detail showing the line of the raised rear edge of the bonnet lid running into the scuttle on each side 


Continental Coachwork 


A Review of the Latest Trends and of Some 


Noteworthy Features of This Year’s Models 


lp ascent coachbuilders’ exhibits show marked 
changes in fashion from year to year, but 1961 has seen 
few positively new developments. Even the Italian coach- 
builders, who are renowned as leaders so far as styling is 
concerned, do not seem to agree in which direction to go 
next. Surprisingly, it appears as though the manufacturers 
of the quantity-produced cars will beat the specialist coach- 
builders in at least one field—the wider adoption of four 
headlamp arrangements. 

For saloon cars, rectangular shape radiator grilles are the 
rule, while most of the sports cars have similarly shaped 
grilles or air intakes but projected forwards to give an 
impression of eagerness to go, and appreciably lower down 
to enable a low bonnet profile to be obtained. Even manu- 
facturers of bodies on the Alfa Romeo chassis are tending 
more and more to conform with this rectangular grille 
fashion, by appropriate adaptation of the traditional Alfa 
Romeo trefoil arrangement. Examples are the Bertone and 
Vignale bodies on the Alfa Romeo chassis. 

So far as the sides of vehicles are concerned, the majority 
are devoid of excessive chromium plated adornment. Where 
bright strips are used it is mainly at sill level to give an 
illusion of length and to reduce the apparent height of the 
vehicle. In a few instances, a horizontal strip is used at 
waist level for the same purpose and sometimes to give 
balance to the design by breaking up the sides into har- 
monious proportions. It is, of course, well known that the 
depth dimensions of the principal areas of the sides should 
be either equal or multiples or fractions of one another : for 
example, in many instances the effective height above the 
waistline is equal to that below, while that below the sill 
might be one third of that between the sill and the waistline. 

The dihedron device for breaking up areas on the sides 
of the bodies seems to have fallen out of favour although, 
because of its simplicity and effectiveness, this is probably 
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only a temporary trend. For those who are not familiar with 
the term dihedron, it might perhaps be added that this, as 
applied to bodywork, is the forming of a distinct horizontal 
line at the junction between two plane or slightly curved 
surfaces above and below it. Several were depicted in the 
review of Continental coachwork published in the August 
1960 issue of Automobile Engineer, but the sole example 
among the illustrations that accompany this year’s article is 
the Abarth Fiat. The only other feature of note so far as 
the sides are concerned is the wide variety of door handles 
used: the aim, of course, is always at choosing a style of 
door handle to harmonize with the overall conception. 

At the rear ends, there is a tendency to tidy the exhaust 
arrangements. In some instances, the exhaust is carried out 
through an aperture in the bumper, although the wisdom 
of this can be questioned: first, there is a tendency for 
bumpers to become blackened and corroded by the exhaust 
and, secondly, if the gases are not led away well clear of the 
tail end, they are liable to be drawn into the body, especially 
if the boot lid seal is not perfect. The reason for the latter 
phenomenon is that, when certain of the windows are 
opened, aerodynamic conditions frequently arise in which 
a low pressure is created in the car. This may cause air, 
and exhaust gases in the eddies at the rear, to be drawn in 
through the boot. 

It is noticeable that there is still a tendency to simplify 
the rear lamp groupings. In some instances, this is done by 
tucking the reversing lamps and reflectors out of the way 
beneath the bumpers. This, again, is not altogether satis- 
factory, since they are likely to quickly become dirty in that 
position and, even when clean, are not so effective there. 
Moreover, they are likely to be damaged when the vehicle 
is reversed in car parks or over rough terrain. 

There have been some changes in emphasis in the 
interiors. Last year, a high proportion of the floor coverings 
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were of rubber. Now, the custom built coachwork has 
mainly carpet on foam plastics or felt, but with small rubber 
mats mounted in areas subject to hard wear. Headlinings 
are almost all of plastics material, and a few are perforated 
and backed by sound absorbent material. 

Dash facias are mostly trimmed with hide top and bottom, 
with a narrow painted metal band between. This accen- 
tuates the width and lightens the appearance. Padding is 
sometimes installed under the hide, to lessen the danger of 
injury in the event of an accident. A few facias are hide 
covered only at the top, and a still smaller number have 
the hide all over. 

Door styling is now consistently good. Many coach- 
builders mount the door handles in line with the armrests 
Still further cleanness of design is possible where the side- 
lights are raised and lowered by means of electric motors 
Most of the front seats are adjustable for both height and 
longitudinal position, while many have adjustable squabs 


Abarth 

Because the bonnet profile of the Abarth body on the 
Fiat 2100 chassis is so low, there is an air intake scoop 
beneath the bumper, to supplement the rectangular grille 
opening. Also, in order to obtain adequate intake area, the 
grille is unusually wide, so the head and side lamps are 
vertically mounted almost the full width of the vehicle apart 
The two auxiliary lamps are housed behind the grille, one 
on each side, and are each separated from the radiator 
air intake by a metal partition. The grille itself is black and 
is of perforated sheet, the perforations being about 1% in 
deep X ls in wide and spaced about jin apart. Between 
each horizontal row of perforations, the metal is pressed to 
form a shallow channel section, extending the full width of 
the grille : this gives the sheet the necessary stiffness. Even 
having regard for the relatively large size of the perforations, 
it seems inevitable that the lamps behind the grille must 





Although there is a_ striking 
similarity between this fixed 
head version and the drophead 


be operating at appreciably reduced illumination efficiency. 

The wing crowns are delineated by means of a line 
pressed along their length. On the sides, there is a line 
formed by means of a dihedron between the wheels. This 
is a continuation of the line of the wrap-round portions of 
the front and rear bumpers. An interesting detail is the 
raising of the rear edge of the bonnet lid and the matching 
form of the scuttle panel on each side, as shown in the 
accompanying illustration. The reason for raising the rear 
edge, of course, is to ventilate the engine compartment. At 
the rear, the styling is elegant. Horizontal features are 
accentuated by the lines of the bumper and the abrupt 
downward curvature of the bonnet lid. The vertical, rear 
lamp housings have been chosen to harmonize with the door 
handle and bumper forms 

An unusual feature of the interior is an adjustable footrest 
for the front passenger. It is a bar, of oval section having 
a major axis about 4in long, which forms a relatively flat 
surface for the foot to rest on. This bar is mounted trans- 
versely between the forward extension of the sill and the 
propeller shaft tunnel. It has a spigot at each end, which 
fits into a chromium plated socket at the mounting points 
At one end, this spigot is shouldered and spring-loaded so 
that the footrest can be moved axially to disengage it from 
its socket at the other end, and removed and fixed again in 
a different position by inserting the spigots in either one of 
the other two pairs of sockets. A noteworthy feature of 
both the fixed and drophead versions of this body is the 
plain but elegant style 


Bertone 

As has already been mentioned, the Bertone Alfa Romeo 
2000 is a noteworthy example of the adaptation of the tradi- 
tional Alfa Romeo trefoil radiator grille to modern require- 
ments. The central portion of the grille is retained, but the 
leaves on each side are represented by the ends of an 


The drophead version of the 
Abarth Fiat 2100 is one of the 
few bodies in which the dihedron 
device is still used to form a 
line along the side panelling 





Abarth Fiat 2100 illustrated 
above, close examination will 
show that there are few, if any, 
body panels common to both 
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approximately rectangular form of air intake, on which the 
central portion is mounted. Four lamps, two on each side, 
are accommodated in this air intake opening. 

All the visible components of the grille are chromium 
plated steel pressings. The central portion comprises a 
chromium plated outer shell mounted on a V-shape, painted, 
pressed steel assembly, which it conceals. Between the arms 
of the V are six horizontal bars, also chromium plated steel 
pressings, each having a broad flat upper surface, the 
forward edge of which is turned downwards and then to the 
rear, to give a solid appearance as viewed from the front. 
The ends of the bars are tongued to register in slots in the 
V assembly, and these tongues are bent over, through 90 deg. 
A single screw and nut, in holes at the base of the V and the 
shell, secure the whole assembly to the lower edge of the 
radiator opening. The only other attachment is that of the 
top of the shell to the bonnet surround panel. 

On each side of the shell there is a horizontal bar con- 
necting it to the lamp assembly. This bar is a chromium 
plated steel pressing of similar section to that of the bars in 
the central portion. It is secured to the adjacent arm of the 
central V assembly by a horizontal screw and nut; in addi- 
tion, two screws are welded beneath it so that it can be 
attached to the perforated backing-screen. The perforations 
in the screen are of elongated rectangular shape, and the 
horizontal spaces between them are pressed to form channel 
sections for stiffness. 

The lamp arrangement would be suitable for the new four 
headlamp scheme but, in fact, it comprises two head- 
lamps and two auxiliary lamps. Their bezels are mounted 
on a siamesed backing plate. The direction indicators are 
carried in separate rectangular housings on top of the 
bumper. 

To delineate the crowns of the front wings, a line is 


pressed along each from a point 4 to 5in from the front, 
becoming more pronounced as it approaches the waist, 
where it changes its section from convex to concave and 
passes along the door and lower edge of the rear quarter 


light. On the rear wing it again becomes convex and fades 
out about 14 in from the trailing edge. This progressive 
fading in and fading out of the line is most effective and is 
enhanced by the strength of the concave central portion, 
where the section becomes almost a 90 deg angle. As can 
be seen from the accompanying illustration, the form of the 
front and rear ends is such that the fade-out at the 
extremities is essential. The door handles are of the flush, 
pull-out type and are decorated with horizontal grooving. A 
recess pressed in the panel allows clearance for the fingers 
to be inserted behind the pull-out portion. 

Inside the vehicle, a neat dash facia arrangement has been 
adopted. The top and bottom portions are padded and 
covered with hide, the upper face being also quilted. 
Although the quilting is attractive when the car is new, dust 


An unusual feature of the Bertone body on the Aston Martin chassis 
is the layout of the instruments. The six smaller ones to the right 
of the driver are set at an angle so that he can see them readily 


The dash facia layout of the Bertone Alfa Romeo 2000 is typical of 
modern design, with the accent on horizontal features. At each end 
is a directionally adjustable nozzle for ventilation and heating 


The rear end of the 
Bertone Alfa Romeo 
2000, showing the un- 
usually close fairing 
around the exhaust 


Drastic modification of the Alfa Romeo 
trefoil grille has enabled Bertone to in- 
corporate all the features that characterize 
the modern conception of front end treat- 
ment. Although the design would accom- 
modate four headlamps, only two are 
used, the others being auxiliary lamps 
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The left-hand of these two illustrations is of the Bertone Alfa Romeo 2000 door, while the right-hand one is of the Beutler Porsche 





It is of interest 


to observe how Bertone accentuates horizontal features and the Beutler the vertical ones, on the lower portion of the door in the right-hand illustration 


would collect in the indentations and its appearance would 
tend to deteriorate unless it were always kept very clean 

The heater outlets on each side of the dash are louvres, 
adjustable so that the direction of the jet can be regulated. 
There are electrical controls for the door lights, and a 
rotating knob control for the triangular glass ventilation 
panel on each door. The interior door-lock handle is a 
lever in line with the armrest. As can be seen from the 
illustration, the layout of the door trim panel is exceptionally 
neat. 

Another body that has been made by Bertone is based 
on the Aston Martin chassis. A noteworthy feature is the 
angled arrangement of the instruments. Six small instru- 
ments are mounted on a separate panel in the centre of the 
dash facia. As can be seen from the illustration, these 
instruments are set at an angle of about 30 deg in such a 
manner that they can be more easily seen by the driver than 
if they were flush fitted on the panel. They include the oil 
pressure gauge, clock and oil temperature gauge in the top 
row, and the fuel contents gauge, ammeter and water 
temperature gauge in the bottom row. 


Beutler 

This coachbuilder has, in the last few years, produced 
some exceptionally fine bodies on the Porsche chassis. The 
one that is illustrated has painted metal bumpers, with a 
rubber strip in a chromium plated mounting-channel 
extending from side to side, to take the initial impacts. 
Chromium plated overriders are fitted. 

At the front, there is an air intake grille on each side, 
beneath the bumper, to direct air over the brakes. Immedi- 
ately above each is another intake for the heater. Whereas 
the lower intakes have three horizontal chromium plated 
pressed steel bars, those above the bumper having a painted, 
perforated backing panel with a single horizontal chromium 
plated bar. The chromium plated spine piece, extending 
back along the crown of the bonnet lid, is of T-section, and 
thus forms a neat handle by means of which the lid can be 
lifted. Since the engine is at the rear, the vehicle has an 
exceptionally low bonnet profile. 

Slender windscreen pillars, 2} in wide as viewed in side 
elevation, are a noteworthy feature : this dimension includes 
the glazing rubbers. The lightness of the glazing frame and 
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roof structure is enhanced by a thin chromium plated strip 
surround on the windscreen glazing rubber and also by a 
chromium plated drip channel extending up each screen 
pillar, along the cantrail and down to the waistline at the 
rear. 

An example of meticulous attention to detail is the door 
sealing arrangement. The rubber portions of the seal are 
of J-section, the cross-piece of the J forming the flat seating 
on the door opening and the curved leg of the J sealing 
against the door. Each edge of the cross-piece is held down 
by a chromium plated capping strip. Below the door, along 
the exterior panel of the sill, is a rubber strip held down by 
two chromium plated strips, one along the top edge and one 
along the bottom edge, which accentuate the contrast 
between the black rubber and cream paint of the bodywork. 

At the rear of the vehicle there are two grilles, each backed 
by a painted baffle-panel. The bumper arrangement is the 
same as at the front. An unusual rear lamp layout has been 
adopted. The main lamps are in neat groups on the trailing 
edges of the wings, but the reflectors are on brackets 
beneath the bumper. These brackets are secured to the 
body panel. A reversing lamp is mounted beneath the 
centre of the bumper, above which are two number plate 
illumination lamps, the latter being mounted directly on the 
bumper. The twin exhausts discharge through holes in 
the overriders, and ejector devices are fitted to them. The 
fundamental principles of ejectors of this kind were fully 
dealt with in the July 1958 issue of Automobile Engineer. 

Noteworthy features of the interior include front seat 
squabs the angle of which can be adjusted, and rear seat 
squabs that can be folded forward, as shown in the illustra- 
tion, to provide an extra luggage platform. The armrest on 
each door also forms part of a large pocket for maps, and the 
layout of the door trim panel is exceptionally well designed. 


Fissore 

In recent years, many beach-car designs have been 
produced by the Italian coachbuilders. One of the latest is 
the Fissore Marinella, which is based on the Fiat Multipla 
chassis. An unusual feature is that it has polished, solid 
timber bumpers of conventional shape, with chromium 
plated strips fitted along both their upper and lower rear 
edges. They are brown in colour but have white polished 
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timber overriders. At the front, there is a heater behind a 
small grille, and the headlamps are in rectangular recessses 
on each side. Conventionally mounted direction indicator 
lamps are installed below the headlamps. 

The roof panel is about three-quarters of the width 
between the screen pillars and extends back from the head- 
rail far enough to overhang the rear decking, where it is 
supported by forward raked rear quarter pillars. It is 
covered with white leathercloth, and the interior is lined 
with alternate light and dark wood strips 2 in wide. On the 
sides of the vehicle, a chromium plated strip along the door 
sill of the rear compartment extends the full length between 
the wheel openings. At the waist, a dark polished timber 
insert extends from just behind the front seats to the rear, 
where it is swept around the back of the vehicle. Similar 
timber inserts are also fitted to the outer faces of the rear 
quarter pillars. 


The top of the waistrail is capped with red leathercloth, 
and the same material is used for trimming the seats. 
Whereas the rear compartment has a door on each side, the 
front has only a guardrail, although the sill at that point 


extends almost up to waist level. The guardrail on each 
side is pivoted at its rear end and has a spring-loaded spigot 
at its front end, which registers in a socket in the front pillar. 
This spigot is withdrawn from the socket by pulling back the 
white timber handle, which, in the illustration, can be seen 
at the end of the guardrail. 

Both the front and the rear seat frames that back on to 
one another are unusually light, because the top rail is 
common to both squabs and they are therefore mutually 
supporting. Rubber covering is employed for the front floor 
and the top of the rear sills, which are 6 in wide X 6} in deep. 
The rear floor is carpeted. On the rear decking of the 
vehicle, chromium plated strips, with eyes for luggage 
straps, are fitted to the lid of the engine compartment. Long 
objects, such as water skis, can be carried on three trans- 


Timber bumpers and overriders are em- 
ployed on the Fissore Marinella. This is a 
sound practical arrangement for a vehicle 
liable to be exposed to sea atmosphere 


verse timber strips, also fitted with eyes for straps, on top of 
the roof. If heavy smaller articles were to be carried on 
the roof, however, they would damage the white leathercloth 
covering. 


Ghia of Turin 

An example of Continental coachwork on one of the large 
American cars is the Ghia, of Turin, L64 Chrysler. The 
front end appears to have been designed with the four 
headlamp arrangement in view, but only two are fitted in 
the model exhibited in Geneva this year, and the flashing 
indicators are mounted on horizontal bars, one on each side, 


Above: The squabs of the front 
seats of the Beutler Porsche are 
adjustable, and those of the rear 
seats can be pivoted forward to 
form a platform for extra luggage 


Left: There are four small grilles 
on the Beutler Porsche: those 
above the bumper are for the 
heater, while the two below are 
for supplying air to the brakes 
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On the Fissore Marinella there is a guard- 
rail on each side of the front seat, and 
there are two doors for access to the pass- 
engers’ seats in the large rear compartment 


The rear lamp arrange- 
ment of the Ghia L64 
Chrysler is designed to 
harmonize with the lay- 
outs of both the front 
lamps and rear bumper 


extending between the headlamps and the surround panel 
of the radiator grille. The line of the horizontal bars on 
each side is continued by a similar bar in the central, 
radiator air intake opening. All three horizontal bars are 


chromium plated steel pressings, and there is a chromium 
plated surround capping panel inside the central opening, 
through which the air goes to the radiator. 

At the front, the wing crowns are raised a maximum of 
24 in to look almost like vestigial fins. The distance between 


the crown line and the inboard edge of the raised portion 


is 2}in. Surprisingly, the rear wing crowns are not so 
treated. Each side of the bonnet is turned sharply down, 
and a clearly defined line is formed at the junction between 
it and the bonnet surround decking that extends out to join 
the raised portion of the wing crown. A spinal line is 
formed by pressing a channel section, about } in wide, along 
the centre of the bonnet lid. 

At the rear, the lamp arrangement is designed to har- 
monize with that at the front. The stop and flashing 
indicator lamps on each side are mounted at each end of a 
horizontal bar, with a reflector midway between them. The 
tail lamps are recessed into the rear quarter panelling above. 
As can be seen from the illustration, the layout of the 
bumper has been designed to match that of the lamps: on 
each side, the horizontal portion and the two tubular 
shrouds for the irons echo the theme of the lamp arrange- 
ment above them. 

Inside the vehicle, the console and instrument panel 
arrangement is unusual. An accompanying illustration 
shows it clearly. The switches for operating the windows 
and heater, together with an ashtray, are mounted in the 
horizontal part of the console, on top of the propeller shaft 
tunnel. Between them and the instrument panel on the 
dash is the radio and speaker. An interesting feature is the 
Chrysler air conditioning louvres on top of the dash. These 
comprise rectangular frames pivoted at their rearmost edges 
so that their forward edges can be raised to direct the air 
towards the occupants. In addition, within the frames there 
are parallel vertical guide vanes which are linked together 
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and pivoted about their longitudinal axes, so that they can 
be adjusted to deflect the incoming air sideways, according 
to individual requirements. 


Italsuisse 

At last year’s Geneva show, Italsuisse produced an out- 
standingly well styled body on the Volkswagen chassis, and 
in March this year they again exhibited interesting bodies, 
this tume on the Studebaker and 34 litre Maserati 
chassis. The forward projecting four headlamp arrange- 
ment of the Studebaker is not unlike that of the Pininfarina 
Cadillac Starlight II, illustrated in the August 1960 issue of 
Automobile Engineer, but the grille, of course, is completely 
different. A high bonnet has been chosen and, between the 


Right: The door handle 
of the Italsuisse 
Maserati is mounted 
on a chromium plated 
backing on the panel 


Consoles have been used in several instances recently to supplement 
the space on the facia, for instruments and controls. In the Ghia 
L64 Chrysler, the dash panel and the console below are neatly blended 








Above: A four headlamp arrange- 
ment, with paired direction in- 
dicator and parking lamps below, 
are features of this Italsuisse 
body on the Maserati chassis 


Right: It is of interest to com- 
pare the front end arrangement 
of the Ghia L64 Chrysler with the 
rear end, on the previous page 


headlamps, the upper portion of the skirt panel is recessed 
to harmonize with the griile opening below. The recessed 
portion is bounded, above, by the overhanging front edge 
of the bonnet and, below, by the upper portion of the grille 


surround. A bumper section has been selected that 
harmonizes with the lines of the headlamp groups and 
recessed portion between them. An interesting feature of 
the siamesed headlamp arrangement is that the outer lamp 
bezel is approximately eye-shape, with its outer corner 
forming part of a horizontal line extending from the front to 
rear of the vehicle. On the Maserati, this line is simply 
pressed into the side panelling, but on the Studebaker it is 
accentuated by a chromium plated strip. On both models 
there is another horizontal chromium plated strip, on each 
side, at the level of the top of the sill and extending the full 
length between the wheel openings. 

Another difference between the that 


two models is 


340 


whereas the Studebaker has flat wing crowns, the crowns 
of the Maserati wings are extended upwards about 1} in, to 
form vestigial fins not unlike those of the Ghia L64 model 
previously described. The line of these raised wing crowns 
extends back to merge with the top of the door. In this 
instance, however, there are similar formations on the rear 
wings. As can be seen from the illustration, the grouping 
of the side lamps and flashing indicators with the headlamps 
on the Maserati is better than the arrangement on the 
Studebaker. In both models there are central dips in the 
upper horizontal features of the grille, to harmonize with the 
dip between the headlamps on each side. Other noteworthy 
features of the Maserati include an exceptionally light roof 
section and slender windscreen pillars. The elegant door 
handles are nicely finished by mounting them on a 
chromium plated backing fitted flush on the door panel 
illustrated on the previous page. To be continued 


Left: Another arrangement of 
four headlamps, but with recessed 
panelling between them, is that 
on the Italsuisse Studebaker 


Below: On the Italsuisse Stude- 
baker, the interior, pull-up 
handle of the door is almost 
concealed beneath the armrest 
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Safety Glass 


By R. D. LISTER,* osc, artimeche, AmCE. 


for Windscreens 


A Survey of the Types Available, Their Characteristics, and Accident and Injury Potentialities 


LASS has been, of course, the traditional material for 

vehicle windscreens and only in special circumstances 
has anything else been used. One of the characteristics 
of glass, that of forming a cutting edge when broken, 
has given rise to the requirement for the glass used in vehicle 
windscreens to be safety glass. In Great Britain, the Traffic 
Act of 1930 made it compulsory for glass used in vehicle 
windscreens to be safety glass; the latest regulations specify 
safety glass for use in windscreens and all windows on the 
outside of passenger vehicles. For goods vehicles, wind- 
screens and windows in front of and on each side of the 
driver’s seat must be of safety glass, as also must forward 
facing windows of public service vehicles. 

Safety glass, as defined by B.S.857:1954,' is “a glass which, 
after fracture, gives fragments which are less liable to cause 
severe cuts than those of ordinary glass.”’ The same specifi- 
cation recognises two types of glass, heat-treated—more 
commonly called toughened—and laminated glass, as com- 
plying with these requirements. 


Type of safety glass used for windscreens 

Laminated glass. This type consists of two sheets of glass 
with a relatively thin transparent layer interposed between 
them. When laminated glass was first manufactured, this 
inter-layer was celluloid, but later a cellulose acetate was 
employed; but for some years now a synthetic material, 
polyvinyl butyral, has been used. The sheets of glass retain 
the chatacteristics of untreated sheet, or plate glass; and, 
for windscreens, the nominal total thickness is usually } in. 
On impact, such as a blow from the head, laminated glass 
breaks up into a star-shaped pattern of glass splinters, 
which are held together by the inter-layer. 

When a sample is broken under static pressure applied by a 
dome shape object, resembling a human head, fracture 
occurs as a result of the bending stresses. First the outer 
sheet of glass fractures radially from the point of contact with 
the dome. Continued loading of the dome produces further 
bending and, finally, the inside sheet cracks in a similar way 
At this stage the inter-layer is not penetrated. Only after 
continued loading does the fractured glass bulge outwards 
and circumferential cracks or fractures take place around the 
point of impact. It is usually at this stage that tearing of the 
inter-layer takes place and permits complete penetration 
This type of glass fracture can frequently be seen in vehicles 
with a laminated screen which have been involved in acci- 
dents. [Illustrated in Fig. 1 is a laboratory fracture of 
laminated glass by a dome shape object, and Fig. 2 shows the 
fracture pattern produced when the glass is struck by a head 
during an accident; the patterns of fracture are similar. 

Toughened glass. Windscreens of this type are usually 
made from plate glass and consist of single sheets which, 
in the final stages of their manufacture, have been heat 
treated so that compressive stresses are induced and remain in 
the surfaces of each face of the glass. By virtue of its pre- 
stressing, this type has a high resistance to bending. Nor- 
mally, the internal stresses are in equilibrium, but in the 
event of the glass being broken by excessive bending or if the 
outer skin is damaged by a sharp object such as a hard angular 


*Road Researeh Laboratory, Department of Scientific and Industrial Research 
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Fracture by a rubber covered hemisphere in the laboratory 


Fig. 1 


shaped stone, the entire screen fractures immediately 
Toughened glass cannot, therefore, be modified in shape 
after the final toughening process. The sizes of the fragments 
of glass particles vary, being smallest when the greatest 
amount of prestressing has been produced in the glass. 
The size of the particles is a convenient method of indi- 
cating the degree of toughening given to the glass and, in the 
case of the present British Standard, a minimum particle 
count of 60/4 in? of glass is specified, but under the latest 
amendment, a windscreen having a zone in front of the 
driver which gives a particle count of between 80 and 
160/16 in* is also permitted. As is well known, the particle 
size also determines the degree of visibility through a 
shattered screen. It also determines to some extent the 
character of the edges of the glass In Great Britain, 
toughened glass windscreens are usually made from } in 
plate glass, though § in plate is also used in some cases. 


Characteristics of both types of windscreen 

The forces that will fracture windscreens depend upon the 
size, shape, thickness and type of safety glass used. From a 
few laboratory measurements, it was found that the static 
force needed to fracture the windscreen of a typical British 
car having laminated glass of }in thickness was about 
150 lb, when the load was applied at right angles to the glass 
at a point directly in front of either the passenger or driver. 
On the other hand, owing to the prestressing of toughened 
glass, the forces needed to shatter this type of windscreen 
are considerably higher. Laboratory tests made on a number 
of different, } in thick windscreens, curved and flat, indicated 
forces required to shatter ranging from 910 Ib to 2,050 Ib. 
The forces were applied, by means of a rubber-covered 
hemisphere, at right angles to the face of the glass, mid-way 
between the top and bottom and one-third of the way along 
from one end. The area of contact between this hemisphere 
and the glass was 2 in*® when the applied force was 200 Ib, 
and 54in* when the force was 1,000 lb. This compares 
with an average figure of 2-4in*—ranging from 1-3 in* to 
3-6in*—for the area of contact obtained for 12 people 
whose foreheads were pressed onto a glass surface. 


Types of edges on fragments or particles 

Examination of the edges of particles from bcth types of 
glass shows that there are appreciable differences. The 
edges of the laminated glass show, as would be expected, 
the same characteristics as those of normal plate glass from 
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which it is made. When it is broken by bending stresses, 
a cup and cone type of fracture is obtained, which produces 
edges with razor sharpness. These razor-like edges frequently 
extend over long lengths—in some instances several inches— 
of the fragments, but the corresponding matching edges 
from which they were broken are rounded. Spear-like 
fragments may also be formed. 

Toughened-glass particles, on the other hand, which are 
produced when the entire screen shatters because of the 
change in the internal stress equilibrium, do not have these 
razor-sharp edges but have fracture planes which are nearly 
at right angles to the faces of the glass. On many of the 
edges of these particles, however, a small triangular piece at 
the junction breaks away and leaves that portion of the 
particle rounded. The types of edges described for plate, 
laminated and toughened glass are shown in Figs. 3 and 4. 


Fig. 2. 


It can be seen that the included angle of the razor-sharp edge 
is about 10 deg. 

When, however, glass is only lightly toughened, in an 
attempt to produce large particles, the fracture pattern 
occasionally contains some long splines of glass whose edges 
begin to approach razor sharpness. In Fig. 4b is a section 
of a spline of this type, in which the included angle of the 
edge was about 35 deg. The problem, then, is to avoid 
toughening in this range and yet, at the same time, to perform 
the operation in a manner such that large particles are formed 
on fracture of the glass. 

It is clear that the safety features of these two types of 
glass are obtained in completely different ways: with 
laminated glass the aim is at keeping the fractured pieces 
together so that their edges are not exposed; whereas with 
toughened glass it is at ensuring that the edges of the particles 
are not capable of causing cuts. 


Vision through special types of windscreen 

A further requirement in some specifications is that, in the 
case of the windscreen, there shall still be sufficient visibility 
after fracture to enable the driver to bring the vehicle to a 
stop; in the British Standard this is merely implied by 
reference to the particle count for toughened glass. Visi- 
bility through a laminated screen is not greatly impaired 
by fracture, even if it should occur immediately in front of 
the driver, for he can easily see round it by moving his 
head slightly. However, in the case of a shattered toughened 
screen, particularly when the particle count is high and there- 
fore the individual particies are small, considerable loss of 
visibility can occur. 

In an attempt to overcome this problem, windscreens were 
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produced having varying degrees of heat treatment and these 
gave a variety of patterns after fracture, as shown in 
Figs. 5 and 6. Toughened windscreens having these types 
of fracture patterns would of course solve the visibility 
problem, and they are in use on the Continent today; but, 
unfortunately, they introduce other undesirable features. 
Tests made with a car fitted with the disc-tempered type of 
windscreen, Fig. 5a, showed, in the case of a flat screen, that 
if the screen is shattered while the vehicle is travelling at a 
speed greater than about 55 m.p.h, the particles, and the 
complete disc with jagged edges and some particles still 
firmly attached to it, could blow in from the screen and 
possibly strike the steering wheel rim, and be deflected 
towards the driver’s face. 

The danger arising from the type of screen having a barrier 
zone dividing the screen in front of the driver, was that, in 


Two views of a laminated screen fractured as a result of being struck by a passenger's head in a car involved in an accident on the road 


the event of an accident, only one portion of the screen might 
shatter and leave the remainder with a rigid, jagged raw 
edge of glass held firmly in position, Fig. 6. Occupants of 
the car might then be thrown against this edge. 

Visibility could be made satisfactory merely by arranging 
for fracture into a few very large particles, though not as 
large as the single disc, in front of the driver only. Develop- 
ment along these lines has taken place and toughened 
windscreens of this type are now being used. One specifica- 
tion used in Germany calls for a particle count, after fracture, 
in an area in front of the driver, of the equivalent of neither 
less than 12 nor more than 20 particles/in®. A windscreen 
having a fracture pattern with somewhat bigger particles 
than this in front of the driver, and which thereby provides 
better visibility after fracture, is illustrated in Fig. 7. It 
remains to be seen whether the particles can be kept large 
enough to provide adequate vision without introducing any 
other difficulties. 

An interesting type of fracture, which does not seem to 
have been developed, is one having the appearance of a 
series of honeycombs or small discs*, Fig. 8. The Road 
Research Laboratory has shown that for forward visibility 
the most important part of the screen is that in line with the 
driver’s eye and the horizon so that a relatively small number 
of these discs suitably positioned in the screen would be 
expected to provide good vision after fracture. 


Factors affecting visibility after fracture 

A number of factors can influence the visibility through 
toughened glass after fracture. In comparing vision through 
screens having different fracture patterns, use is sometimes 
made of photographs taken from the driver’s eye position 
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looking through the screen. However, photographs do not 
reproduce the impression that a driver gets or exactly what 
he sees. A normal driver sees with binocular vision, whilst 
the camera view is monocular; also, he sees objects over a 
very much wider tonal gradation than can be reproduced 
photographically, either by transparencies or prints. He also 
can and does search, by means of eye and head movement, 
to find the best viewing position. 

The assessments of vision given in this article were made, 
therefore, both objectively and subjectively by a number of 
observers making independent assessments. Tests were 
made with specimens of toughened glass having nominal 
particle counts of 40, 20 and 10/in* to obtain some numerical 
comparison of these three types. They showed the effect of 
the particle count, the slope of the windscreen and the 
degree of contrast of the target being viewed, on the facility 


Fig. 3, below. Razor-like edge on fractured 
plate glass compared with a _ spear-like 
fragment from a sheet of laminated glass 


Fig. 4a This 


glass and the 
the fine 
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with which drivers are able to recognize objects and shapes 


Some of these tests were made using sets of 34 in « 34 in 
numerals prepared photographically to give different 
Several 


contrasts between them and their background 
observers in turn viewed these numerals through the different 
shattered-glass specimens at places on the glasses where the 





illustration 
particle of fractured toughened glass 
edges exhibit fracture planes which are 
nearly at right angles to the faces of the 

unctions 
sharp 


number of fragments/in*? was approximately 40, 20 or 10 
The targets were moved slowly towards the observer, who 
kept his head still, and the distance at which the numerals 
could be read correctly was noted. The averages of the 
results obtained by seven observers, for the targets having 
different contrasts, are given in Fig. 9. 

There were considerable differences in the distances 
noted for the different observers but the relative distances 
for the three targets for a given observer were approximately 
those shown: for this reason the scale of distance is given in 
arbitrary units. With the target having the lowest contrast, 
the distances were short and it will be seen that the numerals 
on the target could be identified at somewhat greater dis- 
tances through the 10 particle count than through the 20 
For the target having medium contrast, 
in the distances at which the 


particle count glass 
there 


was little difference 


Fig. 4b. Cross section of a long spline 


typical of those thot are produced when 
only lightly toughened glass is fractured 
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numerals could be identified through the 20 or 10 particle 
count glasses. These distances, however, were approaching 
those at which the angles subtended at the eye by individual 
fragments, and by the test numerals, were about the same 
For the high-contrast target, the observer was usually able 
to read the numerals through many individual fragments. 


Table I—cHIP MARKS ON WINDSCREENS OF VARIOUS CARS 














Angle Eye distance Height of 
Mileage, of from windscreen Number of 
Vehicle Year 1,000’ windscreen, windscreen, from ground, chips on 
deg in in windscreen 
Min Max Min Max 
Volkswagen 1956 4u 59 15 22 42 53 3+ 
Ford Anglia 1960 2 55 19 24 40 54 l 
Austin ADOI5 1960 3 53 23 29 36 48 6 
Hillman California 1955 64 53 15 18 41 54 77 
Ford Zephyr 1954 0 50 14 21 41 54 46 
Vauxhall Velox 1955 39 48 18 23 47 61 11 
Renault Dauphine 1960 11 47 16 23 40 51 14 
Morris Oxford 1959 45 47 22 27 44 57 35 
Austin A40 1960 10 47 20 25 38 53 3 
Triumph Herald 1960 7 +6 18 26 37 49 5 
Wolseley 6/90 1957 41 46 16 20 43 54 20 
Citroén Safari 1960 5 45 21 25 44 57 0 
Morris Commercial 2 ton 1959 27 73 17 29 49 7 20 
Morris Commercial 2 ton 1959 48 70 16 37 52 84 21 
A.E.C. Mercury 4 ton 1956 34 74 21 29 70 94 x 
Ford Thames tipper 2 ton 1953 31 76 17 22 62 78 94 
Ford Tracker tipper 1959 10 81 24 28 66 84 ! 
Bedford tipper 2 ton 1957 19 65 22 27 61 77 0 

















* Angle of windscreen to horizontal at centre of windscreen 
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* Second windscreen—firsit one shattered at mileage of 41,600 
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Some indication of the importance of the slope of the 
windscreen, the particle count, and the glass thickness can be 
obtained by considering ideal fracture patterns in which all 
the particles are square fragments of glass: thus in a fracture 
of 20 particles/in*, all particles are considered to be fragments 
of glass 0:223in square and so on. The obstruction to 
vision caused by the plane of the glass thickness is shown in 
Fig. 10, from which it would appear that, in this ideal form, 
reducing the thickness of the glass from jin to #; in has 
approximately the same effect on vision as halving the 
particle count. Small changes in the slope of the windscreen 
have bigger effects at the greatest windscreen slopes. Details 
of the slopes of the windscreens of some vehicles are given in 
Table I. This ideal consideration does not, of course, take 
into account the effect of the glare produced from the 
fracture planes with the subsequent degradation of the image, 
nor the variations in the sizes of particles that normallv 
occur in any fracture pattern. 

Some further tests were carried out to assess the relative 
merits of different particle counts by making runs on an 
aerodrome with a car fitted with different screens. Specimens 
of toughened glass were mounted just in front of the normal 
windscreen and were fractured while the car was being driven 
at speeds of about 50 m.p.h. The angle of the windscreen 
to the horizontal was 57 deg. On the track, some 25 card- 
board obstacles about 3 ft high and 2 ft diameter had been 
placed at irregular intervals so that the driver had to steer to 
avoid them. Runs were made both with the sun behind 
and facing the observers in the car. As a result of these 
tests, it was found that with the nominal 20 particle count 
glass, although the view ahead was momentarily lost at the 
instant of shattering, it was possible to avoid the obstacles 
and to steer round them at a speed of about 45 m.p.h. But 
it was noticed that, when driving round the perimeter 
track, some difficulty was experienced because of the reduced 
contrast around the verge. With the glass of nominal 
10 particle count there was a considerable improvement, and 

















shattering, the focus of attention on the obstacles ahead 
was not lost. Even under adverse lighting conditions it 
was possible to negotiate the obstacles at speeds of at least 
60 m.p.h. 

Similar qualitative results were obtained in more recent tests 
with a car fitted with screens in which there was a zone, in front 
of the driver, which after shattering, gave larger particles than 
in the rest of the screen. In these tests the driver was not aware 
of the precise point at which the shattering would occur. There 
was considerable variability in the vision through these wind- 


Fig. 5a. The fracture patterns of a toughened glass windscreen specially 
heat-treated so that adequate visibility is retained after breakage 
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although the visibility was, again, reduced at the instant of 


screens, but in most cases drivers were able to continue 
driving at speeds up to at least 60 m.p.h. Some difficulty 
was experienced on bends but this could be overcome by the 
driver’s moving his head nearer to the windscreen. The 
particle count in this zone in front of the driver was between 
5 and 10 particles/in* but, because this count was taken over 
an area of 16in*, some of the individual particles were 
larger than the count suggests. Usually, one or more 
particles of irregular shape but about 1 in® in area, were 
present in the zone after fracture. 

Reference has been made to the ability to see sufficiently 
well through fractured toughened-glass screens, of the 
coarser particle counts, to be able to drive at speeds of 60 
m.p.h. or so. If the speeds are much higher, 70 m.p.h. or 
more, it is probable that the screen would blow in, so the 
requirement to see through the fractured screen would not 
arise. In laboratory tests, a flat windscreen blew in at 
about 55 to 60 m.p.h, while in a number of tests on one 
particular car, a curved screen blew in if it was shattered while 
travelling at 65 m.p.h. or more. 


Liability to shattering and accidents 

As has already been mentioned, toughened-glass wind- 
screens may shatter when the stress equilibrium is sufficiently 
disturbed. This can happen when the screen is struck by a 
stone or when the vehicle is involved in a collision. It has 
also been reported that fractures have occurred as a result of 
fretting caused by irregularities in the mounting, either in 
the frame or when directly mounted in the body. 

In addition, a number of cases are reported where the 
windscreen shattered for no obvious reason, such as when the 
vehicle was in the garage or when there was no possible chance 
of a stone’s being thrown up, and examination of the fracture 
pattern revealed that the fracture did not originate from the 
edge. Two possible explanations for some of these fractures 
are often advanced. It has been suggested that failure could 
originate from a minor defect in the glass which was not 
sufficient either to be detected or to cause failure during 
production. Furthermore, glass exhibits a decrease in its 
breaking strength when the load is applied for a long time: 
it is generally believed this is because of microscopic cracks 
or checks, in the surface, causing a stress concentration from 
which fracture in the glass is propagated. These cracks 
spread under stress and cause failure when the glass is 
sufficiently weakened. Some support for this explanation 
was obtained by loading a number of curved, toughened 
windscreens by means of a rubber-covered hemisphere. 
The load applied was such that it did not cause immediate 


Fig. 5b. Strain pattern, as viewed through a polaroid filter, of the 
type of toughened glass windscreen of Fig. 5a before it was fractured 
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Fig. 6. With this type of screen, in which 
the glass is toughened in such a manner 
that one large portion remains clear in 
the event of damage involving fracture to 
the other, there is a danger that the 


occupants of the car might be thrown against 
the jagged edge of the undamaged portion 


Fig. 7. This illustration shows a fractured 
windscreen that has been toughened in such 
a way that the particles in the area 
immediately in front of the driver are larger 
than the remainder so that there is relatively 
little impairment of visibility. It remains 
to be seen whether the particles in this 
area can be kept large enough to provide 
adequate vision without introducing any 
other difficulties, such as formation of 
splines that have extremely sharp edges 


failure. After leaving the windscreen in the loaded state 
for some time, in some cases many hours, the screen under 
test shattered. Various levels of loading were tried and the 
time that elapsed before failure occurred was noted in 
each case. 

Evidence that screens are frequently struck by stones can 
readily be obtained by carefully examining windscreens and 
noting all the chip marks in the surface of the glass. A 
count of chip marks on the windscreen, for a number of 
vehicles, is given in Table I. It shows that windscreens may 
be struck many times before shattering occurs, and that even 
commercial vehicles whose windscreens are relatively high 
above the ground are liable to be struck by stones. 

Stones taken from a particular stretch of the London to 
Portsmouth road were projected by a catapult at sample 
windscreens, at speeds varying from 25 to 50 m.p.h. As 
would be expected, the angular type of stone appeared to 
shatter the screen more readily than the rounded type. In 
some cases when rounded stones were projected, the stone 
itself was broken without shattering the screen. Rounded 
stones, however, are not the most suitable for road surfacing 
materials. Those used all weighed between 4-5 and 5-0 gm; 
the velocity before impact was obtained by means of a high- 
speed camera. Stretches of road that have been notorious 
in connection with shattered windscreens are usually those 
where the traffic is relatively dense and speeds fairly high, for 
example, the London to Portsmouth road. It is also possible, 
however, for windscreens to be shattered by stones at lower 
speeds. An increase in the frequency of windscreen shatter- 
ing has also been reported on roads where surface dressing 
has been newly carried out. On one short stretch of road, 
where surface dressing was being carried out but had been 
interrupted by rain, nine cases were reported in one afternoon. 
Particular care should, therefore, be taken when driving 
on roads that have been newly surface dressed. 

There is no doubt that the sudden shattering of a 
toughened-glass windscreen can be very alarming to the 
driver. However, it is important to know whether accidents 
are caused as a result. Evidence on this point is not easy to 
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obtain, but one particular police division showed that, over 
a number of years, reports of 245 toughened-glass windscreens 
having been shattered had been received. A further eight 
side windows were also reported as having been shattered. 
Of these incidents, 115 were suid to have occurred when 
there was no other vehicle near at the time, and only one 
accident was reported as being caused—the windscreen of a 
lorry shattered, the driver braked, and a motorcycle ran 
into the rear of the lorry 

In the first year of operation of the London-Birmingham 
motorway, 60 cases of toughened-glass windscreens shattering 
were known to the police. Of these incidents, two resulted 
in damage-only types of accident; in one case, the driver 
braked and a following car ran into the rear; and in the other, 
the driver swerved, striking the offside corner of a lorry. 
Detailed investigation of accidents by the Road Research 
Laboratory showed that out of 546 accidents on different 
roads, in which 775 vehicles—cars and commercial vehicles— 
were involved, 112 toughened and 56 laminated windscreens 
were shattered or fractured as a result of the accident; 
but none of the accidents was caused by windscreen fracture. 


Table II—NUMBER OF OCCUPANTS WHOSE HEADS WERE INJURED IN 
CONTACT WITH WINDSCREENS, ACCORDING TO WINDSCREEN TYPE 
AND SEVERITY OF INJURY 





Type of 
glass not 
known 


Type of glass 
Lamuated _ Toughened 


Severity of 
head 


wmyury 





Condition 





Slight 14 
Serious 
Fatal 


Broken 





Slight 
Serious 
Fatal 


Not broken 





Total 12 











Ratio of injuries, laminated :toughened glass = 18:12 = A 
Ratio of windscreen types in use, laminated :toughened glass = 33 :266 = B 
Ratio of wyuries, laminated: toughened glass, weighted for Nos. in use = A:B=12:1 
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From reports of windscreens shattering it has been 
estimated that, on roads other than motorways, one wind- 
screen shatters per half a million vehicle-miles travelled. 
This is obviously a very general figure and wide variations 
would be expected, because much would depend on the road 
surface and the density of the traffic. On the motorway, 
the estimated vehicle mileage during the first year was 
346 million. After making allowance for the proportion of 
vehicles having laminated windscreens, a figure of about 
5, million vehicle-miles per shattered windscreen is obtained. 
Other data from large transport organizations gave figures 
of one windscreen shattering per 300,000 to 400,000 miles. 
Thus, although troublesome when it occurs, on a mileage 
basis, it is not frequently experienced nor is it a serious 
cause of accidents. 


Injuries and the windscreen 

An analysis of coroners’ reports for 1953-1955, relating 
to the death of vehicle occupants, showed that between 65 
and 75 per cent of injuries causing or capable of causing 
death were to the head and neck.‘ In another investigation 
of accidents involving injury, it was found that three- 
quarters of the injuries to the head were due to its striking 
the windscreen or projections near the windscreen. 

No experimental method has yet been devised which 
satisfactorily evaluates the injury-producing potential of glass 
fragments. However, since both laminated and toughened 
windscreens are used in this country it is possible to compare 
the injuries produced in road accidents when the windscreen 
is involved. In an accident, the occupants may be flung 
violently about inside the vehicle, and it is often very 
difficult to say with certainty which particular part of the 
vehicle contributed to any specific injury. However, from 
the accident investigations carried out by the Laboratory, 
it was possible to establish the cause of injury of 95 persons 
who received head injuries. Of the total, 32 hit their heads 


on the windscreen, 12 on the windscreen frame, 19 on the 
interior mirror, 13 on the sun visor and five on the roof. 
Twelve persons received head injury from contact with other 


projections above the windscreen. Table II shows the type 
of windscreen involved and the severity of injury of the 32 
occupants who received head injuries by striking only the 
windscreen. 

It will be seen that there are more cases of head injuries 
involving laminated glass than toughened glass windscreens, 
and since the ratio of vehicles fitted with laminated wind- 
screens to those fitted with toughened windscreens, based on 
a count of vehicles in use, is about 1 : 8; this indicates that 
laminated windscreens are more likely than toughened ones 
to cause serious injuries to the occupants of the vehicles. 


Fig. 8 Multi-disc or 
honeycomb type of frac- 
ture of an experimental 
sheet of toughened glass 


Fig. 9. 
distances of 
having different con- 
trasts, when viewed 
through shattered 
toughened glass. The 
results are the mean of 
all those obtained from 
tests of seven observers 


Recognition 
targets, 


@ 40 : article count 
20 particle count 


A10 particle count 


Fig. 10. Effect, on visi- 
bility, of windscreen 
slope, particle count and 
glass thickness, with ideal 
fracture patterns in which 
all the glass particles 
are square fragments 


particle count { in glass 


particle cour A in 


In America, direct comparisons of the injuries due to the 
two types of windscreen glasses is not possible, since only the 
laminated type is permitted to be used. However, some 
investigations into injuries due to side windows have been 
made by the Cornell University Medical College.° These 
showed that of the 1,672 occupants of cars involved, only 27 
of them sustained injuries from the side window glass. Of 
these, 20 minor and six moderate injuries occurred with 
laminated glass and only one minor with toughened glass. 
It was estimated that about 30 per cent of the cars had 
toughened side windows. This makes the ratio of injuries 
for laminated :toughened side windows 9:1, when weighted 
for numbers of the two types of glass in use. 

At a conference* ““Windscreens and Traffic Safety” held in 
Germany in 1959, Dr. Friedhoff of the Surgical University 
Clinic at Cologne, reported that in a study of 500 accidents 
the type of glass involved could be determined in 517 ve- 
hicles: 79 per cent had toughened glass and 21 per cent 
laminated. The proportions of persons injured by the 
windscreen as a percentage of the total number injured were 
18 for toughened and 22 for laminated. Thus the ratio of 
injuries, laminated :toughened weighted for the numbers in 
use is 44:1. 


Possibilities of skull fractures and concussion 

In view of the much greater forces needed to break 
toughened windscreens than laminated ones, the fear is often 
expressed that skull fracture and concussion may be more 
prevalent with toughened windscreens. As a result of 
measurements using model skulls, it was concluded by 
Sellier’ that, below the point at which shattering or fracture 
of the windscreen occurs, the duration of impact with lamin- 
ated glass is considerably shorter than with toughened. He 
claimed that this gives rise, in the case of laminated glass, 
to pressure waves through the skull, with the greater 
probability of causing concussion damage. 

Laboratory tests on plastics skulls, simulating human 
skulls, have also been carried out in America by Ryan,* 
who reported that the plastics skulls all fractured when 
impacting toughened glass at speeds exceeding 17 m.p.h; 
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maximum decelerations of about 300g were noted. No 
fracture occurred on laminated glass, except when the inter- 
layer thickness was increased and the temperature was 
reduced to 0 deg F. 

From accident data, however, it appears that serious 
concussion does not arise as a result of impacting the wind- 
screen only, and skull fracture is entirely absent. Loew* 
gives details of 51 cases of injury involving impact with the 
windscreen only. In 12 cases no brain injury was involved, 
and in 37 cases there was brain damage of the first degree 
in only two cases was there brain damage of the second 
degree; serious brain damage and open brain injuries were 
entirely absent. Owing to lack of data a comparison of 
injuries based on the types of glass could not be made. The 
Road Research Laboratory accident investigation showed 
many cases in which a toughened windscreen was shattered 
by a person’s head without any injury to the head. Work 
carried out by the Road Research Laboratory on motor- 
cyclists’ safety helmets also suggests that no permanent 
injury is likely to occur to the head if the impact time lasts 
less than 1/200 second, the maximum deceleration is less 
than 500 g, and the maximum rate of increase of deceleration 
is less than 200,000 g/sec. 

That Ryan’s laboratory tests do not agree with what has 
been found on the road may have been because there was no 
simulation of the skin tissue between the human skull and 
the glass, and because the weight of the model skull made no 
allowance for the stiffness of the neck and other factors 
contributing to the effective mass of the skull. Having regard 
therefore to the evidence of injuries, including skull fracture 
and concussion, there is a strong case to be made for use of 


Hot Galvanizing 


IN VIEW of the interest now being shown in galvanized 
sheet steel for the under portions of body structures, a new 
booklet issued by the Hot Dip Galvanizers Association, of 
34 Berkeley Square, London W.1, will be of use to automobile 
engineers. It is entitled “‘Hot Galvanizing—The Process and 
Product’’, and it is the second in a new serie. of technical 
booklets to be issued by the Association. The hot galvanizing 
process is described and the booklet contains notes on the 
formation of alloy layers, spangle, corrosion resistance, 
fabrication and methods of finishing 


S. M. M. and T. Standards 


SOME amendments to the handbook “Standards of the 
British Automobile Industry” were issued in July. They 
include a revised index and alterations to the following 
sections: non-metallic materials, tyres and wheels, electrical 
equipment, trailers, and engine and chassis. Copies are 
obtainable from the Society of Motor Manufacturers and 
Traders Ltd, Forbes House, Halkin St, London S.W.1 


Polyester Handbook 


Handbook” 
exhibited at the International Plastics Exhibition at Olympia, 


THE FIFTH edition of the “Polyester was 


bears some 
extensively 


Although this edition 
resemblance to its predecessors, it has been 
revised and re-written. The chapter headings are as follows 
Introduction and general characteristics; Chemistry; Curing 
and general formulations; Reinforcements; Scott Bader 
polyester products; Ancillary products; Mould release agents; 
Gel coats; Methods of fabrication; Applications; Design 
considerations; Quality control; Visible flaws and common 
defects; Machining, finishing and repair; Properties; and 
Postscript. This 130 page book is obtainable from Scott 
Bader Ltd, of Wollaston, Wellingborough, Northamptonshire 


London, in July. 
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toughened in preference to laminated glass windscreens 

Two points should be mentioned, however: if safety 
harnesses were to come into universal use, the risk of 
injuries due to cutting by the windscreen would be of less 
importance, and the use of laminated glass would be favoured; 
also, in very cold countries, a shattered toughened screen 
might expose the occupants to the risk of death from expo- 
sure, and the risk from cuts becomes of secondary 
importance; thus, in these circumstances, laminated glass 
might be preferable. 

The work described in this article was carried out as part 
of the programme of the Road Research Board of the 
Department of Scientific and Industrial Research, and it is 
published by permission of the Director of Road Research 
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Rear Lamps 


A NEW approach in the design of rear lamps was exempli- 
fied at the 1961 International Plastics Exhibition in London 
In this design, the aim has been at obviating the difficulties 
associated with combined metal and plastics assemblies. The 
complete rear lamp cluster shown in the illustration was 
exhibited by Duplex S.A, of 124 Rue Lafayette, Paris, 10e 

It comprises four main parts. One is the complete 
surround of moulded polystyrene, plated on the inner surface 
to provide a chromium finish and at the same time to give 
depth, so far as appearance is concerned. There is also a 
red upper and an amber lower moulded polystyrene lens. 
The back-plate, which is not shown in the illustration, is 
supplied complete with three bulb holders and is of moulded 
transparent polystyrene. 

The complete assembly has good electrical insulation 
properties and is non-corrosive. By virtue of its layout, 
protection is afforded against the entry of dirt and water, 
which could cause short circuits. All the four parts of the 
lamp clip together and are secured, to the rear of the steel 
wing pressing, with fastenings accessible for replacement 
of the bulbs with the minimum of trouble. These lamps are 
fitted to the latest Peugeot cars, and are produced on Smal 
Plastique screw type injection moulding machines 


The all-plastics rear lamp assembly that was exhibited at Interplas 





B 0 0 K S Brief Comments on recent Foreign Publications on Automobile Engineering 


Untersuchungen iiber den Kohlenoxydegehalt der Luft in 
Kraftfahrzeugen (Investigations Regarding the Carbon Monoxide 
Content in the Air Inside Motor Vehicles). Deutsche Kraftfahrt- 
forschung und Strassenverkehrstechnik. No. 142. 

In German, by R. Barth, Dr. Ing 
Disseldorf: VDI-Vertac G.m.b.H 
DM.11.30. 

The possibility of carbon-monoxide from the exhaust 
gases adversely affecting occupants of cars must be con- 
sidered carefully, especially with cars having heaters com- 
prising exhaust gas heat exchangers or in which some of the 
engine cooling air, in the case of air cooled engines, is diverted 
to the interior. In the latter case, especially with rear 
mounted engines, it might be possible for some of the exhaust 
gas to be mixed with the entrained cooling air and thus find 
its way into the vehicle body. 

To ascertain the amount of carbon monoxide inside the 
vehicles, samples of air were drawn from a number of 
production cars operated under controlled conditions. 
Particular attention was paid to the possible influence of the 
layouts of the exhaust and heater systems, and the effect of 
leaks, speed and load, the ambient conditions and the air 
flow around the vehicles. The report mentions briefly the 
reasons for these investigations, the effect of carbon 


1960. 11282. 12 pp. Price 


monoxide on passengers, the test procedure and equipment 
used, result evaluation and finally the results themselves. 
Of particular interest is the effect of the exhaust location in 


rear engined vehicles on the amount of CO entering the 
vehicle through the heating system. This is a useful 
investigation ably presented and certainly encouraging so 
far as the results are concerned. 


Kraftstoff-Motor-Kennungswandler (Fuel-Engine- Transmission). 
VDI Report, No. 42. 

In German. 

Disseldorf: VDI-Vertac G.m.b.H. 
DM.27 

In the volume under review there are nine papers presented 
at the October 1959 convention of the automobile section, 
ATG, of the German society of engineers, VDI. The 
first paper by the then President of the S.A.E., Leonard 
Raymond, deals with the development challenges to research 
work in the U.S. automobile and fuel industries. In this 
masterly and stimulating survey the author has succeeded 
in encompassing within ten pages a wealth of information, 
and has presented it in a manner which is bound to foster 
further interest and action, with particular reference to the 
challenges so clearly and lucidly pointed out by Mr. Raymond. 
The subjects dealt with are engines, transmissions, including 
final drives. Also, the interdependence of engineers and fuel 
technologists and of designers and research workers is shown 
up as a most important factor, which must be appreciated 
and encouraged if the development is to proceed along 
effective lines. 

Next is a paper by Raymond Marchal, Ingénieur Général 
de l’Air, who considers the possibility of the use of atomic 
energy for vehicle propulsion. The author is hampered by 
the necessity of dealing with this new and complex subject 
within a compass of twelve pages, and also by the obvious 
necessity of adhering to the stringent security regulations. 
As a result, the matter is considered on rather general lines, 
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although some data relating to well-known U.S. naval 
applications are also given. As is mostly the case with papers 
relating to this subject, the safest policy is to talk mainly 
about what others are doing, thus avoiding the risk of 
upsetting the security services, whose problems in this 
connection must be difficult. When all is said and done, the 
most obvious way of making use of atomic energy for road 
or rail vehicle propulsion is through the medium of an 
electric traction motor. 

Development tendencies of modern carburettor fuels is the 
subject of a paper by H. Dietrichs in which he deals not only 
with those frequently discussed subjects, anti-knock require- 
ments and octane numbers, but also with reformed petrols, 
octane requirements of engine types, carburettor icing, the 
knock problems of two-stroke engines and the knock pheno- 
mena at very high compression ratios. This, too, is an 
interesting clear and stimulating contribution. 

Another paper is on the mixture supply of the Otto engine. 
It is by Prof. K. Léhner who deals with the complex subject 
in an exemplarily clear and unambiguous manner. In fact 
this can be considered as a classic example of a penetrating 
presentation of a difficult subject, since it is devoid of the 
academic verbiage that so often clouds the issue in similar 
circumstances. Next Dr. M. Rossenbeck deals with the 
interaction between fuel and engine, on the basis of exten- 
sive tests carried out over typical trunk roads and motor- 
ways as well as in cities. Of great importance and interest 
is the effect of truly representative average conditions en- 
countered by automobiles, lorries and buses in terms of 
variables such as, on the one hand, speed, gear ratios, gear 
changes, engine r.p.m. and, on the other hand, the fuel 
consumption. So also are the effects of these variables on 
cylinder head and spark plug deposits, and in this connection, 
the author deals with the recording equipment used for the 
tests as well as with his findings. 

The possibilities of modifying engine characteristics 
thermodynamically are considered by E. W. Huber, who 
approaches the problem by comparing the torque character- 
istics of the petrol engine with those of the steam engine. 
This poses the question as to whether transmission develop- 
ment towards ever increasing size, cost and complexity, for 
the sake of improved vehicle performance, could not be 
halted or at least slowed down by improving the engine 
characteristics, with particular reference to part load condi- 
tions. The author considers the potentialities, in respect of 
petrol engines, of the application of the extended expansion 
principle, described by him in some detail in Deutsche 
Kraftfahrtforschung und Strassenverkehrstechnik, No. 95, 
1956. 

Prof. F. N. Scheubel presents a paper on torque con- 
verters for terrestrial vehicles. He considers the effects of 
the engine characteristics and vehicle traction requirements 
on the demands imposed on transmissions. The action of 
both hydrokinetic and hydrostatic torque converters is dealt 
with in general terms, bringing out the significant points of 
fundamental importance to vehicle designers. Finally the 
author concludes that, in terms of weight, the hydrostatic 
converter is likely to be equal to the electric transmission 
although it is at least doubtful whether it will ever be built 
in such a wide range of sizes as has already the latter type. 
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In view of the avalanche pattern of the development of 
automatic and semi-automatic transmissions nowadays for 
road and rail vehicles everywhere, and because of the 
number of possible combinations and permutations that can 
be achieved with a torque converter, clutch, hydraulic 
coupling and various types of gear transmission, a paper 
clearly cataloguing and analysing the various systems in a 
clear, systematic and disinterested manner is long overdue. 
Director A. Majer has done just that, and the study of his 
contribution is a pleasure and an education. Now that 
Heldt’s book on torque converters is gradually becoming 
out of date, whilst Semichatnov’s volume, devoted mainly 
to design calculations of torque converters for diesel loco- 
motives, is less broad in outlook and in any case available 
only in Russian or German, it is to be hoped that this paper 
will be expanded into a book, to fill the gap and meet a 
widely felt need. 

The last paper, by H. G. Forster, deals with the engine 
characteristics, as affected by the transmission. One of the 
weaknesses of specialized development is that the overall 
solution frequently suffers as a result of the specialists 
preoccupation with the particular: vehicles have to operate 
most of the time at certain speeds and loads, and it is in these 
ranges that fuel consumption should be at its lowest; yet 
how many vehicle engines and transmissions are carefully 
matched to meet specific traction requirements, especially 
since the advent of hydraulic transmissions made the 
exercise, if not unduly complex, at least time consuming ? 
The author sets out to clarify the situation by a comparative 
analysis of the transmission efficiencies and the effect on 
fuel consumption over the entire load range of a conventional 
gear type transmission, a transmission with a hydraulic 
coupling, and with hydrodynamic and hydrostatic torque 
converters. This should lead to a better appreciation and 
stimulate further action in this important field. It is, how- 
ever, strange that among the twenty-three references, the 
name of Prof. A. Jante appears but once and then only in 
connection with a 1945 West German contribution. Jante 
has contributed some fundamental papers pertinent to this 
subject, originally in the East German monthly journal 
Kraftfahrzengtechnik, and reprinted in 1959 in Vol. 2 of 
I.C. Engines and Automobiles, pp. 605-647. 

This interesting and useful volume might have been even 
more useful had the discussions of the papers been included. 
It is possible, however, that these were not up to the standard 
of the papers, especially since German engineering societies 
do not generally make available advance copies of the papers. 


(In- 
vestigation of Saddie—Coupling Link-Pins) Deutsche Kraftfahrt- 
forschung und Strassenverkehrstechnik, No. 136 

In German, by Otto Bode, Prof. Dr. Ing, Werner Gorge, Dipl-ing. and 
Eberhard v. Jahnichen 

Dusseldorf: VDI-Veriac G.m.b.H 
DM.21.60. 

The rapid evolution of articulated road vehicles for small 
and large loads, and the use of road-rail vehicles and con- 
tainers, military transporters and other special vehicles 
makes it more than ever necessary to arrive at a generally 
acceptable standard coupling or range of couplings graduated 
in certain agreed load ranges. That considerable economic 
benefits could be derived from such a measure is self- 
evident, yet the absence of appropriate action will make its 
implementation more expensive and difficult as time goes on. 
Because of this, the Federal Ministry of Transport has 
entrusted the Motor Vehicle Institute of the Technical High 
School at Hanover to provide basic data that could be used 
for the development of a standard coupling for all articulated 
vehicles, including those evolved for military duties. 

In the report under review, the problems associated with 


Untersuchungen von Sattelkupplungs—Gelenkzapfen 


1960. 113-84. 31 pp. Price 
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the design and performance of a coupling, similar to the 
fifth-wheel kingpin standardized by the SAE in 1940, 
are outlined. Modern couplings, as used in the U.S, 
France, Italy, Holland, and a proposed German standard, 
are reviewed in some detail and this section is followed by one 
in which are discussed the requirements that should be 
specified for design. The next chapter deals with theoretical 
method for the determination of maximum stresses in king- 
pins, the stresses imposed on the adjoining components, 
and also with tests carried out to verify the conclusions 
relating to the stresses likely to be imposed on the saddle 
plates and the securing rivets. 

Road tests were carried out to ascertain the stresses 
imposed on the kingpins, and the statistical analyses of the 
extensive results are summarized in graphical form, permit- 
ting rapid and unambiguous interpretation and conclusions. 
Finally, since operational experience has shown wear to be 
the major reason for kingpin replacement, rig tests were 
carried out to determine the wear rate of 2in diameter 
kingpins. A special rig was evolved for this purpose and the 
pins tested over a range corresponding to 100,000 km at 
40 k.p.h, 60 per cent under full load and 40 per cent empty, 
15 per cent on good, 70 per cent on average and 10 per cent 
on poor roads, the remaining 5 per cent corresponding to 
traversing curves. The report concludes with a summary 
of the findings, which indicate the action to be taken by 
the designers of both tractors and trailers. 


Reifen-Handbuch (Tyre Handbook) 
In German, by G. Schulze 
Berlin: VEB Veriac TecHnix. 1960. 84» 6, 130 pp. Price DM.6 

The purpose of this handbook is to convey to vehicle 
owners and to all who have to deal with vehicle maintenance 
that tyres are a valuable component well worth looking after. 
As a preliminary to the achievement of this aim, the author 
deals briefly with the typical tyre configurations most widely 
used at present, and then gives an outline of tyre develop- 
ment, starting with the work originating from a complaint 
by the “‘son of the Scottish veterinary surgeon J. B. Dunlop”. 
The designations of various tyre types and sizes are con- 
veniently presented in tabular form. 

In the second chapter are discussed the fundamentals of 
tyre mechanics, the load-carrying properties of air, the riding 
and road holding qualities of tyres, springing and damping 
characteristics, rolling resistance, noise, and profile patterns 
and their action. The third chapter is devoted to tyre 
manufacture, which is clearly and lucidly described with the 
aid of numerous illustrations. Next the author deals with 
tyre maintenance and tyre damage, stressing that some 30 
per cent of all motor-cycle tyres, 51 per cent of all car and 
60 per cent of all lorry tyres are prematurely scrapped 
because of inadequate maintenance, and these values are 
further considered in terms of the contributing factors. 

Obviously, great care should be devoted to the treatment 
of what, by any standards, is not a cheap component. To 
this end the author deals at considerable length with tyre 
installation and removal, the effect of tyre pressure on the 
load, the effect of speed and methods of driving on tyre 
mileage, the influence of weather and the condition of the 
vehicle, the action of twin tyres, the storing of tyres and 
their repair. The fifth chapter deals with the rules governing 
the choice of tyres. Finally, there is a section to provide 
guidance in dealing with complaints regarding faulty tyres; 
this is based on the official publication General Rules Con- 
cerning the Supply of Motor-car Tyres. 

This is an interesting book which, while written to meet 
the needs of a state owned and controlled industry in all 
its aspects, provides much good information for the general 
user and is likely to be of real value in reducing tyre replace- 
ment costs. The style of the work is lucid and informal. 
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By the addition of a special back 
assembly, this standard technical 
camera becomes a_ periphery 
camera As the piston slowly 
rotates on its turntable, a photo- 
graphic plate passes behind a 
narrow, stationary slit, and records 
a picture of the developed surface 
of it. The speed of the turntable 
and that of the plate are, of 
course, very closely inter-related 


PHOTOGRAPHY OF CURVED SURFACES 


Camera Developed by Shell Research Ltd. Has Many Applications in Automobile Research and Development 


OST engineers have been confronted, at some time in 
their careers, with the problem of accurately comparing 

and recording the conditions of worn or damaged cylindrical 
objects. In any vehicle, of course, the majority of compon- 
ents that suffer wear, erosion, pitting or discoloration have 
uniform curved surfaces, and the variety of effects on these 
surfaces is so wide that the vocabulary of the engineer is not 
always sufficient to express accurately the appearance of the 
damage. Although photography is normally one of the most 
reliable and widely used methods of recording these effects, 
the technique has some well-known shortcomings; lighting, 
for example, has to be carefully arranged so that there are no 
strong reflections from specimens with a bright finish, and 
small components are particularly difficult to photograph. 
Attempts to overcome the limitations imposed by conven- 
tional photographic equipment have had varying degrees 
of success. For instance, one system involves taking a 


When conventional = 
photography is em- 
ployed, some of the 
details on this piston 
are obscured by bright 
reflections. With the 
periphery camera, how- 
ever, the type of lighting 
can be chosen freely to 
s emphasize the features 
that are of interest 
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number of photographs of narrow strips round the whole 
360 deg of the test surface, and mounting them side by side. 
In another technique, use is made of a curved film and a 
revolving lens assembly, but the obvious disadvantages 
prevented this from becoming a commercial success. All 
of the methods hitherto designed for the portrayal of a 
developed cylindrical surface on a single flat print have been 
characterized by restriction in their range of applications 
and sometimes by a degree of complexity that made them 
unsuitable for general industrial use. 

In the laboratories of Shell Research Ltd, at Thornton, 
Cheshire, the need for an adaptable camera for periphery 
photography has been experienced for some time, since 
much of the work done there is on the behaviour, in service, 
of pistons, poppet valves, gear wheels, and bearing races, 
and the way in which they are affected by petroleum products 
under a variety of conditions. The laboratories have now 
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developed a periphery camera that can be adapted to virtually 
any industrial need of the type outlined, and which does not 
require a high degree of skill for its operation. 

A rotating specimen is photographed by a camera in which 
the light-sensitive plate moves transversely behind a narrow, 
stationary slit; the turntable on which the specimen is 
mounted rotates at a speed that is, of course, directly related 
to that of the plate. Since only a thin strip of the test surface 
is photographed at any instant and the axis of the camera is 
normal to it, the angle of lighting is not critical, and strong 
side-lighting can be used to emphasize surface imperfections. 

The equipment used in this process includes a 4in «5 in 
standard technical camera, in which only the back assembly 
is specially designed; a standard double dark slide film 
holder is used. Both the camera and the turntable are 
mounted on a photographic bench, to obviate the risk of 
vibrations. A small synchronous motor is incorporated in 
the back assembly, and this drives the screw that actuates 
the holder for the traversing slide; the turntable is also driven 
by a synchronous motor which, together with the other, is 
operated by an electrical supply at 115 V and 50 c/s. One 
revolution of the turntable takes 3 min 12sec; the time 
taken for the full travel of the plate is slightly longer than this, 
to allow for a margin of safety during starting and stopping 

Parts of the internal cylindrical faces of some components 
can be photographed with the periphery camera. This is 
done by raising the camera to a position from which it can 
view the remote face of the hollow member; distortions can 
then be reduced by adjusting the orientations of the lens 
panel and the back-panel. During such operations, of course, 
the direction of rotation of the turntable is reversed 

Probably the chief value of the Shell periphery camera is 
its ability to photograph the surfaces of components that 
depart from the perfect cylindrical shape. The width of the 
stationary slit is adjustable over a range between 0-040 in 
and 0-003 in, and any objects that are not perfectly circular, 
or have shouldered or grooved surfaces, can be photographed 
with all relevant faces in focus if the slit is made very narrow 

It is mainly in the photography of pistons that this peri- 
phery camera is of most value, for it is well-known that a 
great deal can be learned about the running behaviour of an 
engine from visual examination of its pistons. Three of the 
factors frequently taken into account are the wear pattern of 
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the surface and grooves, the quantity and texture of carbon 
deposited, and the nature and colour of the lacquers formed. 
In conventional photography the appearance of all three can 
be seriously affected by the quality of the lighting, whereas 
in periphery photography a remarkably consistent level of 
recording is obtained with simple lighting. By the use of 
squared grids, superimposed on the photographs during 
printing, measurements can be made rapidly of the areas of 
carbon deposits 

Because of the consistency of the results, this method of 
photography is particularly useful in circumstances where a 
component is occasionally removed for examination and 
then returned to service. In cases such as these, a standard- 
ized lighting layout is obviously best for getting reliable 
results, Since, in the Shell equipment, the lamps are 
mounted on a photographic bench, and are fully adjustable 
for height and distance from the subject, a very close control 
of illumination can be maintained. 

Components as large as heavy commercial tyres and as 
small as pencil leads can be accommodated. Obviously, 


the degree of reduction afforded by the lens must be related 
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same arises 
m the case of tnis 
bevel 


spiral pinion 


A faithful depiction of the condition of this taper roller race would be 
virtually impossible to achieve by any conventional method of photography 


to the diameter of the subject, in order that the proportions 
of the resultant photograph are correct. In fact, the ratio of 
the plate’s lateral travel to the circumference of the subject 
must equal the ratio of the distances between the lens and 
focal plane, and the lens and subject. 

One very interesting use to which the technique can be 
put bears no relation to periphery photography. If true 
relative proportions along the two axes are not essential, it 
is possible to compress lengthy traces such as those produced 
by pen recorders, and thereby economise on filing space. 
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NEW BRITISH CARS 


Summary of the Noteworthy Features of Recently Introduced Vehicles 








LTHOUGH the new Singer Vogue four-door saloon is 
£4 slightly larger than the well-established Gazelle models 
—which were described in the September 1959 issue of 
Automobile Engineer—it has certain affinities to them, and 
some components and assemblies are common to both types 


of car. By comparison with that of the Gazelle, the wheel- 
base of the Vogue is longer, by 5in, which has a number of 
advantages, and the front wheel track is greater by 24 in. 
Production has been rationalized by the employment of the 
1,592 cm* engine already featured in the Sunbeam Alpine 
and Rapier cars, and also installed in the latest Gazelle and 
Hillman Minx models, to which brief reference will be made 
later. Relative to the earlier vehicles, the Vogue incorporates 
improvements to the engine mounting, the transmission and 
the suspension. An important advance is the virtual 
elimination of routine lubrication of the chassis. Following 
the present-day trend, paired headlamps have been adopted. 

The unitary body-chassis structure follows orthodox 
Rootes Group practice. In spite of the substantially longer 
wheelbase, the overall length of the vehicle is only 1j in 
greater than that of the Gazelle; this means that the overhang 
has actually been reduced, particularly at the rear. Whereas 
the body shell is wider by 14 in, the rear seat is in fact 3 in 
wider because the wheel arches are relatively further to the 
rear and are smaller, owing to the use of 13 in instead of 
15 in diameter wheels. The ratios of wheelbase: overall 
length, wheelbase : mean track and mean track: overal] width 
are respectively 0-623:1, 2-02:1 and 0-803: 1. 

In both seats, the elbow room is greater than in the 
Gazelle and, although the Vogue is lower owing to the 
smaller wheels, the rear passengers have slightly more head- 
room. The leg room in the front seat has been increased 
by 3 in, and advantage has been taken of the longer wheel- 
base of the Vogue to widen the front doors and to eliminate 
almost completely the cutaway of the rear doors to clear the 
rocker panels. Other styling changes include the adoption 
of a wrap-round windscreen, with normally raked pillars as 
on the Humber Hawk and Super Snipe models, and a con- 
siderable reduction in the width of the rear quarter pillars, 
with benefit in respect of the rearward view. 

Since the spare wheel has been transferred from the boot 
to a cradle beneath it, and the 11 gal fuel tank is mounted 
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SINGER VOGUE 


A longer wheelbase, smaller wheels, a 
wrap-round type windscreen and paired 
headlamps are among the features that 
enable the Singer Vogue 1-6 litre car 
to be distinguished from the Gazelle 


transversely behind the rear squab, there is 14} ft® of 
unobstructed luggage space. A neat appearance of the rear 
end has been obtained by recessing the lamp groups into 
the panelling. At the front, the horizontally paired Lucas 
sealed-beam headlamps are, perhaps, rather over-emphasized 
by heavy surrounding beading, part of which consists of a 
peak above the lamps. 

Considerable attention has been devoted to ensuring 
efficient rust proofing and sound insulation of the body. 
The shell is phosphated before painting, and the underside 
is subsequently coated with a bituminous compound. Felt 
msulation is applied to much of the interior, including the 
floor and the roof, and there is a layer of plastics foam on 
the forward face of the dash. 

Although the 1,592 cm? engine is, of course, basically the 
same as that of the Sunbeam cars mentioned earlier, it is 
less highly tuned: the cylinder head is of cast iron instead 
of aluminium, and the compression ratio has been reduced 
from 9-1:1 to 8-3:1. In addition, only one carburettor is 
specified, and the camshaft has less extreme characteristics, 
though the overlap is still greater than that of the earlier 
Gazelle engine. 

Naturally, these differences have had their effect on the 
performance, but the engine of the Vogue is nevertheless 
superior to the 1,494 cm? unit, in respect of both power 
output and torque. The increase of 6} per cent in swept 
volume is accompanied by a 10 per cent rise in the net 
b.h.p—at 200 r.p.m. higher rotational speed—and one of 
4 per cent in the maximum torque. However, the speed at 
which the torque peak is reached has risen from 2,400 to 
3,000 r.p.m. 

The power output quoted is equal to just under 39 b.h.p/ 
litre and to 1-91 b.h.p/in? of piston area. For the ratios of 
maximum torque :torque at maximum b.h.p, and speed at 
maximum torque:speed at maximum b.h.p, the figures are 
respectively 1-27:1 and 0-625:1. The engine produces 
0-182 b.h.p/lb of its dry weight. Although the Vogue Saloon 
is over 14 cwt heavier than its Gazelle counterpart, its 
power: weight ratio of 56-6 b.h.p/ton kerb weight is about 
2 per cent higher. 

At the rear of the power unit, a single rubber-in-shear 
mounting replaces the two-point arrangement employed for 
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the 1,494 cm® engine. Since the new layout provides less 
resistance to rock under torque reaction, a damping device 
has been introduced to afford additional torsional stiffness. 
This device consists of a bracket bolted to the rear end of 
the cylinder head, and two opposed rubber cones mounted 
on the dash; the trailing end of the bracket is positioned 
between the apices of the cones, 

As in the case of the Gazelle and Hillman Minx, there is 
a choice of a four-speed, manually controlled gearbox, with 
or without overdrive, or the Smiths Easidrive automatic 
transmission; the relevant details of both types are given in 
the data table. It is noteworthy that first and second gears 
of the Easidrive transmission are rather lower than hitherto. 
The hypoid bevel final-drive unit has a ratio about 8 per 
cent higher than that of the earlier Gazelle, to compensate 
for the smaller rolling diameter of the tyres. 

Of considerable interest is the Metalastik bonded type 
rubber coupling embodied in the rear universal joint of the 
propeller shaft. The inner and outer sleeves of this coupling 
are flanged for bolting to corresponding flanges on the driven 
yoke of the universal joint and on the pinion shaft respec- 
tively. It is claimed that the coupling eliminates trans- 
mission boom and absorbs high-frequency, road-excited 
vibrations, as well as introducing some additional resilience 
into the drive. On account of the longer wheelbase, the 
diameter of the propeller shaft, 3 in, is }in greater than in 
the case of the Gazelle. 

The rear springs are 3 in longer than those of the Gazelle; 
both the roll stiffness and the lateral location of the axle 
have been increased by widening the leaves from 14 in to 
2in. In the interest of quieter running, the rubber bushes 
in the leading eyes of the springs are of the Metalastik 
Metaxentric type. No basic departure has been made from 
the familiar Rootes front suspension layout of semi-trailing 
wishbones, and coaxial coil springs and dampers. However, 
the spring rate has been increased, and use is made of rubber 
bushes at the inboard pivots and sealed, nylon seated ball 
joints at the outboard ends and on the track rod assembly, 
to eliminate all the grease nipples. The only remaining 
nipples on the chassis are one on each universal joint of 
the propeller shaft, one for the bearing of the slave lever of 
the track-rod assembly, and one on the handbrake cable 

A rate of 130 Ib/in is quoted for the rear springs, and the 
periodicity at the rear is 86 c/min in the static laden con- 
dition. The roll centre height is 104 in, and the roll stiffness 
is 200 lb-ft/deg. For the front suspension the figures for 
the rate and periodicity are 125 Ib/in, measured at the 
wheel, and 114 c/min; the roll centre is just below ground 
level, and the roll stiffness is 267 lb-ft/deg. 

As was stated earlier, the larger-bore engine is also installed 
in the latest Gazelle and Hillman Minx models. It differs 
from the version in the Vogue, however, in Paving the same 
camshaft as the 1,494 cm® unit formerly employed, and a 
Zenith 30VN carburettor of 23 mm choke diameter. Because 
this diameter is less than was previously employed on either 
the Singer or Hillman versions of the smaller engine, the 
net power output of 52-8 b.h.p. at 4,500 r.p.m. is, in fact, 
appreciably lower than that of the first-mentioned unit, 
though it is much the same as the figure quoted for last 
year’s Hillman Minx. On the other hand, the maximum 
torque of 86-8 lb-ft is markedly better than the 83 lb-ft of 
the smaller engine, and is produced at a lower speed— 
2,100 r.p.m. instead of 2,400 r.p.m. Consequently, the latest 
cars should have substantially improved acceleration over 
the most frequently used portion of the speed range. 

In the case of models supplied with the manually con- 
trolled gearbox and overdrive, the 4-86:1 final-drive ratio 
is retained; with the other two forms of transmission, how- 
ever, the ratio has been raised from 4-44:1 to the 4-22:1 of 
the Vogue. Among the other changes are the adoption of 
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SPECIFICATION 


DATA 





Engine 

Number of cylinders 4 

Bore 815 mm 

Stroke 76°2 mm 

Swept volume 1,592 cm’ 
Compression ratio 83:1 

Maximum 6.h.p. (met) 62 at 4,800 


r.p.m. 
Maximum b.m.z.p. 133 Iib/in* at 
3,000 r.p.m. 
Maximum torque 85:8 Ib-ft at 3,000 


r.p.m 

Crankshaft Three-bearing, forged 
steel 

Cylinder head Cast iron with modi- 
fied bath tub type combustion 
chambers and vertical, push rod 
operated valves 

Carburettor Solex 32 PBIS, with 
25 mm choke 

Fuel — AC mechanical 

Dry weight 340 |b, including clutch 


Transmission 

Clutch Borg and Beck single dry 
plate, 8 in diameter, with standard 
transmission only 

Gearbox Standard: four-speed, manu- 
ally controlled gearbox, with 
synchromesh on second, third and 
fourth; Laycock-de Normanville 
overdrive available as optional 
extra, effective on fourth and 
third gears. Alternative: Smiths 
Easidrive automatic three-speed 
transmission, embodying two 
magnetic particle couplings 

Gear ratios, standard 

Normal Overdrive 

fourth st 0-803: 1 
third 1392: 1 L117:1 
second 2141: 1 
first 3346: 1 
reverse 4239: 1 

Crear ratios, automatt 
third l 
second 160: 1 
first 324:1 
reverse 336: 1 

Dry weight, including bell housing 
standard 68 Ib 
standard with overdrive 89 Ib 
automatic 170 Ib 

Propeller shaft B.R.D. open, with 
needie roller bearing universal 
joints; Metalastik bonded rubber 
coupling embodied in rear joint 


Rear axle 

Type Semi-floating, with hypoid 
bevel reduction 

Ratio 
standard 422:1 
standard with overdrive 444: 1 
automatic 422 :1 


Suspension 

Front Semi-trailing deuble wish- 
bones, with coaxial coil springs 
and Girling or Woodhead-Monrae 
telescopic dampers 

Rear Semi-elliptic leaf springs, witb 
Girling or Woodhead- Monroe 
telescopic dampers 


Steering 

Type Burman recirculating-ball 
Ratio 145: 1 

Turning circle % ft 

ey lock to lock 3:15 


Brakes 

Front Lockheed hydraulic, with 9 in 
diameter drums and twin leading 
shoes, 1? in wide 

Rear Lockheed hydraulic, dimen- 
sions as at front but leading and 
trailing shoes. Mechanical actua 
tion by handbrake 

Total swept area 198 in’ 

Distribution of braking effort 
front 64 per cent 
rear 36 per cent 


Wheels and tyres 
Wheel type Pierced, 
disc, with four-stu 
and 4} in wide rims 
Tyres Dunlop 5:90—13 in tubeless 
Pressures, normally laden 
front 27 Ib/in* 
rear 30 Ib/in* 


ressed steel 
attachment 


Dimensions 
Wheelbase 8 ft 5 in 
Front track 4 ft 34 in 
Rear track 4 ft 04 in 
Overall length 13 ft 9% in 
Overall width 5 ft 24 in 
Overall height 4 ft 10% in 
Ground clearance 64 in 
Frontal area 19 ft* 
Kerb weight 2,455 |b, with full petrol 
tank 
Weight distribution 
front 55 per cent 
rear 45 per cent 





lower first and reverse ratios in the four-speed gearbox, and 


of a reinforced front cross member. 


Four grease nipples 


have been deleted from the track rod linkage by the use of 


ball joints with nylon seatings. 
have been 


prices of both ranges 


It is noteworthy that the 
substantially reduced 


TRIUMPH TR.4 


HE Triumph TR.4 sports car, which is slightly larger 

than its TR.2 and TR.3 predecessors, retains the 
separate chassis frame and body type of construction. Of 
the engine modifications, the most important is an increase 
of the swept volume from 1,991 cm’ to 2,138cm°. A new 
gearbox has been developed, which has synchromesh on all 
four forward ratios; it is stated by the manufacturers that 
the TR.4 is the first British car in quantity production to 
embody this desirable feature. The suspension and braking 
systems are generally similar to those previously employed, 
but a rack and pinion steering unit replaces the cam and 
peg type. In the lines of the body, which incorporates an 
occasional rear seat for children, a good compromise would 
appear to have been struck between aerodynamic and 
styling considerations. 

The 2-1 litre engine is based on the unit that has already 
proved itself in international sporting events. It has the 
same stroke as hitherto but the bore has been increased 
from 83 to 86mm, giving a stroke : bore ratio of 1-07:1. A 
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factor contributing to longevity is the use of wet cylinder 
liners, which are readily replaceable. No change has been 
made to the cast iron cylinder head, or the sizes of the valves 
and the S.U. carburettors, but the piston design has been 
modified to raise the compression ratio from 8-5: 1 to 9-0: 1. 
As a result of the modifications, the speed for maximum 
gross power has fallen by 250 r.p.m, whereas that for 
maximum torque has risen by 350 r.p.m. 

For a 7-3 per cent increase in swept volume, the power 
output has risen by 5 per cent and the torque by 8 per cent. 
The gross b.h.p/litre figure of 49-2 is thus slightly lower 
than that of the old engine, as is that of the b.h.p/in* of 
piston area. However, since the weight of the vehicle is 
only a few pounds more than that of the TR.3 and the drag 
coefficient is slightly lower, the TR.4 should have not only 
appreciably better acceleration but also a higher maximum 
speed. The ratios of maximum torque : torque at maximum 
b.h.p. and of speed at maximum torque : speed at maximum 
b.h.p. are respectively 1-09: 1 and 0-706:1, and the power : 
weight ratios are 0-231 b.h.p/lb of the engine dry weight 
and 108 b.h.p/ton of the kerb weight of the complete car. 

In addition to having synchromesh of the baulk ring type 
on all forward speeds, the new gearbox differs from its 
predecessor in respect of ratios for the first and reverse 
gears. The increased engine torque has permitted the first 
gear ratio to be raised by about 8 per cent, and reverse is 
of course similarly higher than before. As on the TR.3, 
Laycock-de Normanville overdrive is available as an 
optional extra. Although the general design of the rear axle 
is unalterec, the track is larger. 

Because of the increased lateral stability afforded by the 
track increase—4 in at the front and 3 in at the rear—it has 
been found possible to soften the bump settings of the front 
and rear dampers, thus improving the response of the 
suspension. The camber of the rear springs has been altered 
to increase the bump travel. In view of the excellent steering 
of the Triumph Herald, the change to a rack and pinion 
mechanism for the TR.4 is not surprising. The layout is 
similar to that of the Herald, in that the rack unit is 
mounted in front of the engine, to permit adequate raking 
of the steering column; however, the outboard ball joints of 
the tie rods require routine lubrication. Another Herald 
feature adopted is the praiseworthy Impactoscopic steering 
column, which was described in detail in the October 1960 
issue of Automobile Engineer. 

Details of the suspension systems are given in the accom- 
panying data table. In the case of the front suspension, the 
spring rate at the wheel is 106]b/in, the periodicity is 
83 c/min, and the roll centre height and roll stiffness are 
respectively jin and 185 lb-ft/deg. No anti-roll bar is 
fitted as standard, but one will be offered as an optional 
extra; it increases the roll stiffness by 117 lb-ft/deg. The 
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corresponding figures for the rear suspension are 128 lb/in, 
974 c/min, 94 in and 127 Ib-ft/deg. 

In effect, the chassis frame is a modified TR.3 assembly, 
provision for the increased front track consisting of the 
addition of a channel member to the outboard side of the 
leading end of each side member. No change has been 
made to the transverse spacing of the side members, or to 
the cruciform bracing member. The bodywork is of steel, 
with detachable front wings, and is noteworthy in several 
respects. Following the tradition of the previous TR cars, 
the headlamps, instead of occupying the conventional posi- 
tion in the front wings, are mounted further inboard, where 





they blend neatly into the shallow radiator grille. Since 
SPECIFICATION DATA 
Engine Rear Semi-elliptic leaf springs 
Number of cylinders 4 with Armstrong lever type 
Bore 86 mm dampers 
? . 
Stroke 92 mm Steering 
Swept volume 2,138 cm —— , 
Compression rano 9-0:1 Type Alford and Alder _ 
Maximum b.h.p. (gross) 105 at and pinion 
4,750 r.p.m Turning circle 33 ft 
Maximum torque 126-7 Ib-ft at Turns from lock to lock 2} 
3,350 r.p.m Brakes 
N ” b.m.e.p ya 
pc gy p. 147 Ib/in® at Front Girling hydraulic disc type 
Cranhohate These teak — with ll in diameter discs, total 
, er ering, ‘Orge swept area, 267 in 
y Rear Girl hydraul im 
Cylinder head Cast iron, with bath . — Gra — Grun type, 
with 9in diameter drums, and 
tub type combustion chambers lead t 
und vertical, push rod operated leading and trailing shoes, 12 in 
cain ; . —— wide; total swept area, 99 in 
$ 
. Mecha al tuatio: ) nd 
Coben Tus Os —— oe anical actuation by har 
. : 
downdraught with 1} im Distribution of braking effon 
diameter throttle barrels < 
- front 6 per cent 
Fuel pump AC mechanical rear 341 per cent 
Dry weight 456 Ib, including clutch ; es 
‘ Wheels and tyres 
Transmission Wheel type Pressed steel disc 
Clutch Borg and Beck single-dry with four-stud attachment and 
plate 9 in diameter with 4in wide rims; quickly detach 
hydraulic actuation able wire wheels optional extra 
Gearbox Four-speed, with synchro Tyres Dunlop 5.90 15 in 
mesh on all forward ratios Michelin X, Dunlop Duraband 
Laycock-de Normanville  over- or Dunlop RSS optional extra 
drive optional extra, giving Pressures, normally laden 
0-82:1 step-up on fourth, third front 22 Ib/in 
and second gears rear 24 Ib/in 
Gear ratios These pressures apply only for 
fourth sa the standard tyres and must be 
third 1-325: 1 increased for high speeds 
secon 2-0 . . 
diced d ; 4 ; Dimensions 
reverse 3.223:1 Wheelbase 7 ft 4in 
Dry weight 741b, including bell Front track 4 ft 1 in with disc 
housing; overdrive adds 31 Ib wheels 4 ft 2 in with wire 
Propeller shaft Hardy Spicer open , whee s 
type, with needle roller bearing Rear track 4 ft 0 in with disc 
universal joints wheels 4 ft lin wit wire 
wheels 
Rear axle Overall length 13 ft 0 ix 
Overall width 4ft 9} in 
e . 1 , . 
Type Semi-floating, with hypoid Overall height t 10 in with hood 
bevel reduction up 
. J 
Ratio 3 lor 41:1 Ground clearance 6 in 
s : Frontal area 16 ft 
Suspension Kerb weight 2,185 ib with ful 
Front Double transverse wishbone petrol tank 
type, with coaxial coil springs Weight distribution 
and Armstrong telescopic front 53 per cent 
dampers rear 47 percent 





Although the body lines of the TR.4 have 
little in common with those of earlier 
Triumph sports cars, a family resemblance 
is given by the faired headlamps, which 
are mounted further inboard than is usual 
today. The swept volume of the engine is 
greater than that of the TR.3, synchromesh 
is now provided on all forward gears, and the 
track and body width have been increased 
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their bezels project slightly above the grille, fairings for 
them are embodied in the bonnet lid, which is frontally 
hinged and is counterbalanced to avoid the need of a stay 
to retain it in the open position. 

Although the overall width of the body is only 2 in greater 
than before, and headroom has not been reduced, the 
increased track and altered lines give the car a considerably 
lower and broader appearance. The boot is considerably 
enlarged, to 5}ft®, and there is useful additional space 
behind the front seats if the vehicle is used purely as a 
two-seater. On the basis of the dimensions quoted in the 
table, the ratio of wheelbase : mean track is 1-82:1, that of 
wheelbase : overall length is 0-564:1, and that of mean 
track : overall width is 0-843: 1. 

Map pockets are incorporated in the wide doors, which 
now have winding windows. A large, wrap-round rear light 
is embodied in the folding hood, which is standard equip- 
ment; considerable care has been taken to ensure ease of 
erection and stowage of the hood, as well as freedom from 
noise and draughts when it is raised. The hood sticks are 
stowed in the back of the padded squab of the occasional 
seal. 

At extra cost, a hardtop version of the TR.4 will be 
available. Unusually, the hardtop consists of two units, the 
rear light portion and the roof panel. The rear light itself 
is of the wrap-round type, and its framing is bolted to the 
rear decking of the body. At the sides, the leading edge of 
the latter unit forms guides for the windows of the doors 
The roof panel, which is internally trimmed and is made 


Uitra-Thin Whitemetal! 


1 NTIL about ten years ago, whitemetal 
commonly used lining material for main and big-end 
bearings of petrol engines. Generally, the shells comprised 
about 0-010 in of whitemetal on a steel backing. The advan- 
tages of whitemetal are that it is relatively soft, can embed 
dirt easily, and the rate of crankshaft wear with it is low 
It is also good so far as conformability is concerned and 
is not corrosively attacked in service. However, it has the 
disadvantage of low fatigue strength. 

With the trend towards higher engine speeds and com- 
pression ratios, there has been a tendency to change to 
overlay plated copper-lead or tin-aluminium bearings. Not 
only are these bearings more costly but also, in some 
instances, it is necessary to employ harder and more expen- 
sive shafts to avoid an undesirably high rate of wear. 
Therefore, engineers have been seeking to adapt whitemetal 
bearings for carrying the increased loads. If the thickness 
of lining of whitemetal on a steel backed bearing can be 
reduced, its strength is increased because the soft metal 
obtains more support from the steel backing. This factor 
has led to the development of bearings in which the thick- 
ness of the whitemetal lining is only about 0-005in. The 
additional strength thereby obtained is about 20 per cent. 

Now, The Glacier Metal Co. Ltd, of Alperton, Wembley, 
Middlesex, has perfected a new manufacturing process for 
making whitemetal bearings with a lining thickness of only 
0-003 in, with close control over this thickness. Close 
control is essential because, if the thickness is allowed to 
fall below 0-002in, the wear properties will be impaired 
owing to inability of the lining to embed dirt. These ultra- 
thin whitemetal linings have a fatigue strength 50 per cent 
higher than that of standard whitemetal bearings. 

So far as strength is concerned, these bearings fill the gap 
between the soft ones previously available and the stronger 
and harder lining metals such as copper-lead and reticular- 
tin-aluminium alloy. If standard whitemetal bearings are 


was the most 
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Winder-controlled windows on the doors replace the sidescreens 
The hardtop illustrated here is in two 
individually detachable 


of the earlier cars 


portions, the metal roof panel being 


of steel sheet, is bolted to the rear unit and to the wind- 
removed if desired, however, 
leaving the light in situ to eliminate back-draughts, 
otherwise inevitable in an open vehicle. In the event of 
rain during a run without the roof panel, or for quickly 
covering the vehicle when it is parked, a plastics-coated 
fabric panel folding stiffeners—referred to by the 
company as the Surrey top—can be fitted over the opening, 
in a matter of seconds, to give full protection 


screen. It can be readily 


rear 


with 


regarded as representing 100 per cent fatigue strength, the 
others compare with them as follows: thin whitemetal 
120 per cent; ultra-thin whitemetal, 150 per cent; plated 
190 per cent; reticular-tin-aluminium alloy, 
250 per cent. Obviously, because of the availability of the 
new material, engine designers will be able to select a 
bearing to suit their individual requirements, without having 
a material that is really too strong and, therefore, 
harder than they really need. In too, it 
will still be possible to use whitemetal for big-end bearings 


C opper-lead, 


to use 


some instances, 


Deep Drawing Research 


FOLLOWING the highly successful Colloquium on Forming 
and Testing of Sheet Metal, held in Paris in May 1960, it 
is planned to hold another meeting next year. This will 
take place in Diisseldorf on 23rd and 24th May 1962, under 
the joint aegis of the International Deep Drawing Research 
Group and the Verein Deutscher Eisenhiittenleute. 

The opening sessions of this meeting will be on the 
following two themes : speed effects in sheet metal forming; 
the influence of surface conditions on deep drawing. Of 
these two, the first will include the following three sections : 
effect of speed of deformation in deep drawing or other 
sheet forming processes; forming at very high speeds; 
explosive forming. The second covers effects of sheet metal 
surfaces, including metallic and non-metallic coatings; 
influence of tool surfaces; lubricants and lubrication. 

Those wishing to contribute papers for discussion at this 
meeting are requested to forward, before October 1961, the 
titles, short summaries and the names of the author or 
authors, to either of the following addresses : John Hooper, 
Esq, Secretary, I1.D.D.R.G, John Adam House, John Adam 
Street, Adelphi, London, W.C.2, or Geschaftsfiihrung des 
Vereins Deutscher Eisenhiittenleute, Diisseldorf, Breite 
Str. 27. Authors will be advised by 15th November 1961 
as to whether their papers have been found acceptable. 
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Machining Connecting-rod 


Small-end Bores 


Multiple Broaching Equipment Included in Cross Co. New 6-Station Rotary-transfer Machine 


AX investigation in the U.S.A. into the cost of machining 
the small-end bores of automobile engine connecting 
rods showed that economies could be effected by finishing the 
bores by a broaching operation instead of the more common 
reaming operation. It was found that broaches maintain 
their effective sharpness longer than reamers, so that im- 


proved finish is obtained with less frequent interruptions of 


production and less tool maintenance. The longitudinal 
tool marks remaining after broaching provide an admirable 
seating for the gudgeon pin bushing. With this new rotary- 


transfer machine, specially developed by the Cross Co, of 


Park Grove Station, Detroit 5, Michigan, work of better 
and more consistent quality is being produced at lower 
specific cost than is obtainable by the more conventional 
methods, it is reported. 

Operating at 80 per cent efficiency, this six-station machine 
will drill and finish the small-end bores of 500 connecting 
rods per hour. Although the forged-steel rods have a hard- 
ness value ranging between 197 and 241 Brinell, the finish 
diameter tolerance of +0-0007in is maintained without 
difficulty. The indexing rotary table of the machine carries 
six work-holding fixtures, each accommodating four rods. 

At the first station the operator loads four rods in the 
fixture and actuates the hydraulic clamping mechanism. The 
table indexes, and at the next station the small ends of the 
rods are drilled to half depth. With drills of slightly smaller 
diameter, the parts are drilled through at the third station, 
and at the fourth station are core drilled ready for the 
broaching operation. The fifth station is tooled with 
automatic recessing-tool holders and formed bits to chamfer 
both ends of all the four holes in a simultaneous operation. 


. 





At the broaching station a coolant connection is established automatically 
Coolant is passed through the fixture to both ends of the broached holes 


Rotary-transfer machine developed by the Cross Company of Detroit 
Connecting-rod small-ends are drilled, chamfered, broached and burnished 
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Work is held in multiple fixtures by hydraulic pressure-balanced 
clamps. Below the clamp actuation valve is the coolant check valve 


Broaching is carried out at the sixth station, and as the 
broaches approach the workpieces a pilot on the end of each 
broach enters and centres each broach in its hole individually 
Broaches are formed with roughing and finishing teeth in the 
usual manner and the speed of operation is 30 ft min. The 
finishing teeth are followed by two ball burnishers which size 
the holes; 0-0003 in of stock is left in the holes by the 
broaches for this purpose. Before the burnishers pass 
through the hole a rear pilot on each broach enters the hole 
to prevent the broach dropping out of centre as it starts on 
the return stroke. While the burnishers are provided to 
refine the surface finish of the hole they also slightly enlarge 
it from the broached diameter, thus ensuring that there is 
no drag on the cutting teeth of the broach during withdrawal. 

Although most elements of this rotary-transfer machine 
are standard component units, the incorporation of a 
broaching station—claimed to be the first example—has 
introduced some special design features. The worktable 
is 60 in diameter, the broaching stroke is 18 in, and a pushing 
force of 4,700 Ib is exerted. To ensure a straight-line 
application of force from the hydraulic cylinder to the 
broach head, the usual constructional arrangement has been 
inverted. The cylinder is mounted on the slide and the 
piston rod is secured to a rigid member on top of the 
otherwise standard wing pedestal. As the broach head is fed 


Mixer for Laboratory Use 


DETAILS have been received of a new vertical mixer that 
has been developed by the Atlantic Research Corporation, of 
Alexandria, Virginia, U.S.A. This equipment, which bears 
the designation 60 LP, is intended for laboratory use and 
is suitable for mixing high-viscosity fluids and castable 
polymers. Thorough mixing is ensured by the use of two 
synchronized, meshing blades, and of close tolerances within 
the 60in* mixing chamber, which embodies vacuum con- 
nections and is jacketed to permit accurate control of the 
temperature. 

All parts in contact with the mix are of stainless steel and, 
to avoid any risk of contamination, the bearings are situated 
outside the chamber. The lid is of transparent plastics 
material, thus permitting observation while the mixing is in 
progress, and is sealed by a large-diameter O-ring. Mixing 
speeds can be varied from 50 to 250 r.p.m, and the unit can 
be readily dismantled for cleaning whenever necessary 
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An inverted type hydraulic feed unit actuates the broach head. The 
cylinder slides on guideways, over a rigidly mounted stationary piston 


forward, a dog on the slide actuates gravity-operated cam 
clamps to lock the indexing worktable during the broaching 
operation. When the slide retracts the table clamps are 
released 

Each fixture on the table has a coolant connection fitted 
with a self-closing check valve. At the broaching station a 
connector is fed forward with the broach head. When 
connection has been established, coolant flows through the 
fixture and is directed on to the broaches as they enter the 
work and also as they emerge beyond the holes. This second 
delivery of coolant makes sure that chips will not be dragged 
back through the finished holes by the broaches on with- 
drawal. The function of the check valves is important. 
Coolant must be immediately available at the broaching 
station and the lines must, therefore, be held fully charged 

It is expected that the useful working life of this machine 
will be long. The fixtures are replaceable and could be 
readily changed for connecting rods of different design or for 
similar components. Critical wearing surfaces are fitted with 
replaceable carbide strips. In general, the successful use of 
broaching in this application illustrates that most machining 
operations can be performed effectively on rotary transfer 
machines. At the same time it demonstrates that such special 
processing machines can reduce the number of operations 
and handling of workpieces and thus lower production costs. 


Dry Cells and Batteries 
THE NATIONAL Bureau of Standards, U.S. Deparunent 


of Commerce, has published its Handbook 71, entitled 
Specification for Dry Cells and Batteries. This handbook, 
which is the seventh edition of the specification, supersedes 
NBS Circular 559, of 1955. It has been necessitated by the 
introduction of a number of new types of battery and by 
the improved performance now obtained in many instances 

For the first time, the specifications are given for dry 
and batteries intended for use with transistorized 
circuits. Another innovation is the inclusion of metric 
dimensions, and of the cell designations adopted by the 
International Electrochemical Commission. A_ detailed 
description is given of the test methods for rating dry cells, 
and of the specifications for the construction and performance 
of the various types of cell. Copies of the handbook are 
obtainable from the U.S. Government Printing Office, 
Washington 25, D.C. The price is 25 cents, plus postage 


cells 
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Triulzi 2,200-ton 


Pressure Diecasting Machine 


Successful Proving Test on Production of Aluminium Four-cylinder Block for 


the Volga 2} litre 80b.h.p. Engine 


REPUTATION for the production of large pressure 

diecasting machines is rapidly being established by 
the Italian firm A. Triulzi, of Novate, Milan. In Apri], 1955, 
the then largest model, having a clamping pressure of 
1,000 tons, was described in these columns; in July, 1960, 
a 1,500-ton machine; now the performance of a 2,200-ton 
model can be reported. This machine, designed and 
developed to Russian order, recently ran its proving and 
acceptance tests at the builder’s works. The tests culminated 
in a continuous run over the period of a working week of 
five days, operating 24 hours per day under simulated 
production conditions. They also served to prove the 
massive dies, built by the Triulzi associated company, 
Fonderpress Di Gamberini Tagliavini, of Bologna, for the 
cylinder block of the 2,446 cm‘, four-cylinder engine of the 
Volga car. At the conclusion of the tests the machine was 
dismantled for immediate shipment to a plant in Gorkii, 
U.S.S.R. 

Considerable interest attaches to the casting, which has 
approximate overall dimensions of 20in long, 13} in high 
and 10} in wide (11 in over the timing case). As it comes 
off the machine complete with runners and slug it weighs 
48-4 lb, but when trimmed its net weight is 39-6 1b; a reduc- 
tion of 18 per cent. The cylinder block had already been in 
production as a gravity casting, it is understood. Under 
final production conditions the diecast version will be heat- 


The 2,200-ton machine set up for trials at the Triulzi works at Milan. 
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Diagrammatic arrangement of the positive mechanical blocking device 


treated for stabilization and every casting, to insure against 
risk of porosity, will be impregnated in the production line. 

For the purpose of the tests at the Triulzi works the 
aluminium alloy used had the following percentage com- 
position: silicon 8-75, manganese 0-4, magnesium 0-3, 
iron 0-4, copper 0-119 and nickel 0-02. This alloy was found, 
at high injection velocities, to have a tendency to weld to 
the die. Under production conditions in Russia a different 
alloy, more akin to the British alloy LM9, will be used. 
Significant elements of the Russian alloy composition are 
likely to be: silicon 12-0, manganese 0-5, magnesium 0-5, 


Dimensions are 54 ft 2 in 


12 ft 2 in« 17 ft 5 in. Weight is 113 tons 
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and iron at least 0-8 per cent. The copper constituent will 
be reduced in order to improve the resistance of the metal 
to corrosion. 

The casting is gated low to the inner edge of the sump 
flange on the right-hand side of the block, as viewed from 
the rear or drive end. Total area of the gate is 46 cm‘, 
divided into four narrow slots. As a consequence, the 
slug and the runner are readily detached from the casting 
by a knock. During the tests the pressure on the metal in 
the die was 890 kg/cm’. With an injection ram of 150mm 
diameter an injection force of approximately 145 tons was 
applied. This would suffice to produce a casting having a 
projected area of 2,500 cm’, considerably larger than that of 
the Volga cylinder block—approximately 1,750 cm 

While on test the machine, which will! “dry cycle” at rates 
up to 120 per hour; was operated on cycle times of from 
3 10 4 minutes. The actual freezing time was 35 seconds 
Some time was expended each cycle in examination, air- 
blasting, and ensuring adequate lubrication of the die. When 


the die is thoroughly run in the machine will cycle to 


produce 20 to 22 castings per hour in regular 


operation 


Above: The moving platen 
and the sliding support 
for the main column, shown 
in the retracted position 


Right: The Volga aluminium 
cylinder block; shown with 
runners and slug as it is 
eiected from the machine 


Nomogram of machine capacity and performance, relating injection force 
with casting area, sleeve capacity and pressure on the metal. Injection 


(tons): A-80; B-90; C-101; D-117; E-133; F-148; and G-170 


force 


The lubricant used for the die, and also for the injection 
plunger, was a mixture of oil and graphite. A relatively 
slow injection ram speed was employed during the trials 
due to the welding tendency of the metal used, as mentioned 
earlier. The new alloy to be used in Russia, having an 
increased percentage of iron in its composition, will permit 
operation at higher injection velocities. 

In general design the block represents a departure from 
current trends in light alloy units. It is usual to use a 
cylinder structure, or at least diaphragm walls, to brace the 
water jacket and add stiffness to the general structure and 
rigidity to the case carrying the main bearings. Cylinder 
sleeves are either cast in, shrunk in, or pressed in. To use 
a completely open and unbraced jacket and inset, wet-type 
liners would appear to be taking a somewhat larger stride 
forward than is customary in such matters. However, in 
view of the heavy capital investment in the means of pro- 
duction, it must be inferred that the step was taken after a 
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View of the main reaction head. Die height adjustment is by motorized 
actuation of the_tie-bar nuts. The range of movement provided is 193 in 


most thorough study of the possibilities and with complete 
confidence. The cast iron cylinder liners are of thick wall, 
shouldered, low-seating type with upper flanges aligned in 
the plane of the cylinder head joint face, as have been used 
for some years in certain European engines having cast iron 
cylinder blocks. The line drawing shows the structural 
arrangement and the few dimensions included serve to give 
scale and to indicate such features as wall thickness and 
machining allowances on the main faces. 

Fonderpress, the builders of the die, maintained the 
closest collaboration with the Russian designers and Triulzi 
engineers in the planning of this project. Total weight of 
the die is approximately 13-5 tons and it is reported to have 


Overhead view of the machine, showing the hydraulic equipment on the 
reaction head entablature, and the core actuation cylinders on the die 





al 


When the die is fully opened there is easy access for inspection of 
cavities. Clear space between the 11 in diameter tie bars is 51 in 


required 15,000 working hours to produce. It is made in 
Marathon E 38 die steel and hardened to 45 deg Rockwell. 
The metal composition is: carbon 0-4, silicon 1-0, man- 
ganese 0-5, chromium 5-6, molybdenum 1-0, and vanadium 
0-5 per cent. Cooling by means of circulating water is 
provided for the die; a predetermined temperature being 
maintained by thermostatic control. During the trials the 
die was operated at a temperature of 230 deg C in the 
approximate centre of the cavity. If for any reason the 
die should become overheated a frame of five air conduits 
can be swung about a horizontal axis, to direct jets of air 
over the die cavity walls and rapidly lower their tempera- 
ture. The arrangement can be seen in the illustration 


‘“‘Dosomatic’’ automatic ladling equipment is sited alongside the machine. 
In the foreground is a metal elevator for charging the melting furnace 
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Molten metal is delivered by the “‘Dosomatic’’ unit direct to the injection 
sleeve. Under thermostatic control a line of gas jets ensures that 
the temperature of the launder does not fal! below a predetermined value 


showing the casting ready for ejection from the die-half 
on the moving platen. 

Specification and dimensions of the machine are impressive 
Overall it is 54ft 2in long, 12ft 2in wide, and 17 ft Sin 
high and its weight is 113 tons. The four main tie-bars 
that sustain the applied clamping pressure of 2,200 tons are 
ll in diameter. Clear access between th tie-bars is 51 in 
Exceptionally large dies can be accomrm dated, the overall 
dimensions of the platens being 78} in x 82} in. An adjust- 
ment of 19} in is provided for die height, permitting die 
height to range from a minimum of 27} in to a maximum of 
7} in. The full opening stroke of the moving platen is 59 in 














Longitudinal and transverse sections and elevation and plan of the four-cylinder block casting for the Volga 24-litre 80 b.h.p., engine 
2 deg; corner radii, 3 mm; and surface machining allowance, 1-25 mm 


features of the die design are: taper in holes, 1 deg; taper on surfaces 


Maximum injection capacity is 143-5 lb of aluminium and 
the total applied injection pressure can be selected step- 
lessly between minimum and maximum values of 80 tons 


In cold chamber machines it is 
level 


and 170 tons respectively. 
customary to feed metal to the die at a relatively low 
Accordingly, provision is made for the sleeve and the injec- 
tion ram to be mounted in three different positions. The 
uppermost is positioned at the centre of the platen and 
the two others are arranged respectively 300 mm and 600 mm 
lower. 

Although the machine is generally termed “all hydraulic”, 
a positive, mechanical blocking system is included in order 
to exclude any possibility of inadvertent movement of the 
column once it has completed its closing stroke. It comprises 
four arcuate keying members, disposed radially around the 
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Standard 


main column and moved by hydraulic actuating cylinders 
in the main reaction head. At the end of the clapping 
stroke these keys are engaged in an annular groove fn the 
column, precluding further movement. The arrangement 
is illustrated diagrammatically. This blocking action is 
followed by the pressurization of a very short-stroke ram 
less than 1 in stroke) at the forward end of the main column. 
Since the main column is moved forward by jack rams, this 
system is very economical in water consumption. 

The hydraulic power plant includes two pumps, each 
delivering 26-5 gal/min, with servo-controlled unloading 
valves. There are three 150 atm (2,200 Ib/in*) accumu- 
lators, each of 220 gal capacity. An intensifier having a 

1 pressure ratio and other auxiliaries and control items 
are mounted on the entablature on the main reaction head. 
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The casting is ejected from the die when an unloading platform has 
automatically been swung into position to receive it for transfer 


A Skoda four-cylinder aluminium block produced on a 1,500-ton machine 
It also is of the open-jacket type to receive inset wet-type liners 


The most important item of auxiliary equipment is the 
“Dosomatic” automatic ladling unit. It consists of a 
patented, free-standing oil-fired furnace aggregate which 
includes both melting and holding furnaces. The 
“Dosomatic” device, mounted on the furnace, transfers a 
shot of metal from the holding furnace to the sleeve of the 
machine by means of air or nitrogen at a pressure of not 
less than 4 atm. Nitrogen is used in this instance. 

Adjustment of the quantity of metal to be fed is by means 
of an electronic timer, and is accurate within the limits of 
+2-5 per cent. The timer circuit is closed when molten 
metal reaches a contact at the delivery spout. Operation 
is initiated by push button for “one-shot” working but for 
continuous cycling it is controlled by an interposed pressure 
switch linked to the machine cycle. The time required to 
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complete one cycle of the dosing equipment is dependent 
upon the weight of the shot required and extends from 
15 to 40 seconds. The unit includes an automatic metal 
temperature control and, being in general pneumatically 
operated, can be easily dismantled for cleaning and main- 
tenance. Obviously, the temperature of the launder from 
the furnace to the machine sleeve must not be allowed 
to chill or freeze the metal. Accordingly, a row of gas jets 
is provided immediately below the pipe. It is used on 
starting up from cold and, thereafter, under automatic, 
thermostatic control. 

On the trials the machine cycle was automatically con- 
trolled from the clamping of the die to the off-loading of 
the casting, including the dosing of the metal into the sleeve, 
core movement in the die, and metal injection. On the 
opening of the die, the casting is retained in the half on 
the moving platen and off-loading is accomplished by means 
of a fabricated platform hingedly mounted on the outer edge 
of the platen. Actuated by a hydraulic cylinder through a 
rack and pinion mechanism, the platform is swung in front 
of the die and receives the casting when it is automatically 
ejected. It then swings out, clear of the die, with the 
casting ready for transfer to the knock-off station. In Russia, 
the machine will be run on production by only three men. 
One will serve as operator in the usual manner, one will 
remove the casting from the off-loading platform, and the 
other will attend the Dosomatic ladling equipment. 

It would appear that as a result of their experience with 
two 1,500 ton Triulzi machines already operating in their 
country, the Russian engineers had complete confidence in 
the 2,200-ton machine. Before the trials were run, orders 
were placed for two further machines of the same capacity 
These are at present under construction. Also of interest is 
the fact that planning and design for the dies for two 
V-eight cylinder blocks are already under way. The blocks 
will be well within the production capacity of the 2,200-ton 
machines. It is also reported that a 1,500-ton machine has 
been built for the Skoda works in Czechoslovakia. A die for 
a four-cylinder engine block has been completed and fifty 
castings (see illustration) have been dispatched to the Skoda 
works for testing and trials. These castings, in L M6 and 
L M 24 alloys, weigh 26} 1b gross and 18 Ib net. 

In Britain, the sole agent for the complete range of Triulzi 
cold chamber diecasting machines is Alexander Cardew Ltd., 
2, 3 and 5 Studio Place, Kinnerton Street, London, S.W.1. 


Anti-Corrosion Treatment 


AMONG the products of Hellermann Ltd, of Crawley, 
Sussex, is an anti-corrosion and anti-moisture material 
designated CRC 2.26. It is intended primarily for electrical 
and electronic equipment and has the property of penetrating 
pores, cracks or holes and displacing any absorbed moisture. 
After the moisture has been excluded, the substance forms 
a flexible, corrosion-inhibiting film, which is stated to act 
as a lubricant on moving parts. Hellermann CRC 2.26 is 
supplied in 160z aerosol dispensers, or in 1 gal and 5 gal 
cans and 55 gal drums for brushing on or immersion. 


Gas Carburizing Plant 


IN THE last paragraph of the article entitled “Gas 
Carburizing Plant”, published in the August issue of 
Automobile Engineer, the final stress-relieving temperature 
of 160 to 180 deg C was inadvertently quoted as being the 
carbo-nitriding temperature. The actual figure for carbo- 
nitriding is, of course, 850 to 900 deg C. As was mentioned 
in the article, the process is similar to gas carburizing in that 
both temperature and time are related to case depth 


Automobile Engineer, September 1961 





New Plant and Tools 


Recent Interesting Developments in Production Equipment 


OW being manufactured in this country is the Coldpoint 

drill, which is a twist drill with a fluted shank, a hard tip, 
and an axial hole through which coolant fluid is taken to 
the work face. The device is claimed to be able to drill 
metals and other materials of any hardness, at high speeds 
and with great accuracy. 

Originally patented in the United States, the Coldpoint 
drill is marketed in this country by Coldpoint Drills Ltd, of 
49 St. James’s Street, London, S.W.1, and manufactured by 
Horstman Ltd, of Bath, Somerset, which is a subsidiary 
company of Simms Motor and Electronics Corporation Ltd 
Difficulties such as overheating, swarf stoppages, the need 
for re-sharpening and the formation of ragged holes are said 
to be obviated. The drill is made from steel tubing, around 
which shallow flutes are cut, but without a relief angle; 
one end of the bit is axially slotted to receive a tungsten 
carbide tip, which is brazed in position. 

The thickness of this tip is less than the diameter of 
the axial hole, so that a duct of part-circular section is 
formed on each side of the tip and emerges level with the 
end of it. Naturally, after the tip has been ground and 
pointed, these holes stand back slightly from the point of 
the drill. Two main deviations from accepted practice are 
made: they are the employment of negative rake angle, and 
a slight back taper on the periphery of the hardened tip. 

Since the coolant is pumped through the bore and delivered 
at high pressure to two sides of the point of the drill, it 
washes the swarf away from the cutting area and up into the 
flutes, to be discharged. The negative rake angle causes the 
chips to break into small pieces, and swarf removal is thereby 
facilitated. It is claimed that the mean temperature at the 
tip of the drill does not rise above that of the room and this 
feature, along with rapid removal of swarf, serves to give an 


No compressed air is needed with this spray gun; paint is fed at high 
pressure through a single hose pipe, and atomized by the spray nozzle 
(Alfred Bullows & Sons Ltd.) 
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A cutting tip of tung- 
sten carbide is brazed 
into the forked end of 
this hollow drill, and 
coolant is sprayed from 
the exposed ends of 
the bore, as shown 


Coldpoint Drills Ltd 


accurate and smooth finish to the surface of drilled holes, 
so that in some cases a subsequent reaming operation is 
obviated. 

The coolant must be a water-soluble oil, mixed at a ratio of 
10:1, and delivered at a pressure of 85 lb/in* through special 
collets or chucks. Among the examples given for the 
performances of Coldpoint drills on various material, are 
a hole } in diameter and 3 in deep in bearing bronze, 6 sec; 
a hole 0-668 in diameter and 3-9in deep in nodular iron, 
30-5 sec; } in diameter and 1-5 in deep in 18/8 stainless steel, 
50 sec; } in diameter and 4 in deep in glass, 5 sec. 


Gun for airless paint-spraying 

In an article on page 32 of January 1961 issue, 
American-built equipment for airless paint-spraying was 
described. It is the Graco Hydra-Spray unit, in which 
paint pumped at very high pressure through the nozzle of 
the spray gun is very finely atomized and projected at high 
velocity to the workpiece. The advantages claimed are 
economy of paint, faster application, and a more uniform 
finish as compared with that obtained with conventional 
methods of spray-painting. Recently, a lightweight spray 
gun, called the Golden gun, has been introduced for use with 
the Graco equipment, and will be distributed in Great 
Britain by Alfred Bullows & Sons Ltd, Long Street, Walsall, 
Staffs 

The main features of the new gun are that the single hose 
connection is at the base of the handle, and a swivelling 
coupling is incorporated in it. These features give the gun 
a better balance and place less restriction on the movements 
of the operator. A range of 17 type FF nozzles is supplied 
with each gun: these are sufficient for all the fine finishing 
applications likely to be required, ranging from high-volume 
and protective coating work to what are claimed to be 
thinner applications than have hitherto been possible. 
Coatings can now be applied with feathered edges, so that 
passes can be lapped more easily. Another feature of the 
gun is that the needle and seat of the valve are of tungsten 
carbide, so that the passage of paint does not cause erosion. 


our 
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Programme-controlled multi-tool lathe 

A versatile automatic multi-tool lathe of French manufac- 
ture is now being distributed in the United Kingdom through 
the agency of Dorman Machinery Sales Ltd, Chalfont St. Peter, 
Buckinghamshire. This is the Synchromat lathe, made by 
Salomé-Fréres, of Nanterre; it is a hydraulically operated 
unit with plug-board setting for programme control, and it 
also incorporates a profile copying device. The bed is 
arranged vertically and has two sets of hardened and ground 
slideways, on each of which is mounted a sliding carriage. 

Each carriage can carry one or two interchangeable trans- 
verse slide units, and the top one can, if necessary, carry a 
copying slide unit as well as a transverse unit. There are 
three types of copying units available: single pass, double 
pass and multi-pass, and the multi-pass unit gives four 
roughing passes and two profiling cuts from one template. 


Within the plastics body 
of this portable, water 
demineralizer is a con- 
ductivity tester, with 
which the purity of 
the water is checked 
from time to time. The 
cartridge containing 
activated material is 
replaceable, and is nor- 
mally changed as soon 
as the purity falls below 
the minimum level that 
is normally acceptable 
(Permutit Led.) 








364 


The feed rates of the slides remain constant, regardless of 
variations of cutting load or the viscosity of the oil, and are 
steplessly adjustable between 0-157 in/min and 47 in/min. 
During rapid traverse motions, the speeds range from 15 to 
18 ft/min. 

All the rapid and fine feed motions of carriages and slide 
units, and the copying device, together with the operation of 
the chuck and tailstock, are hydraulically actuated, accord- 
ing to the pre-set programme on the plug-board. Two 
independent power sources are embodied in the Synchromat 
machine, one for the hydraulic controls and the other for 
the headstock spindle, so that the power requirements of 
one do not detract from that available for the other. Housed 
in a dust-proof, steel cabinet away from the lathe are the 
electrical control equipment and the plug-board, on which 
are selected rapid approach feeds, slow cutting feeds and 
the sequence of operations. The Synchromat lathe has an 
overall length of 10 ft 2 in, and a maximum distance between 
centres of 47 in; the maximum swing over the bed is 16-9 in, 
and that over the carriage is 11-8in. There are two ranges 
of speeds available : 160-3,200 r.p.m. and 80-3,200 r.p.m. 


Portable demineralizer 

Small quantities of purified water are occasionally needed 
where neither large scale plant for its production nor regular 
supplies from other sources can be justified. The Permutit 
Company Ltd, Gunnersbury Avenue, London, W.4, have 
recently introduced a portable plant for this type of applica- 
tion; it has a body of plastics material, weighs 8 lb, and is 
22 in high x 8} in overall diameter. The equipment is called 
the Mk 7 Portable “Deminrolit” Unit, and it incorporates a 
replaceable cartridge capable of purifying up to 12 gallons 
of water per hour. 

In the base of the unit there is a battery-operated conduc- 
tivity tester, for monitoring the quality of the purified water. 
This indicates the point at which the conductivity of the 
water is beginning to exceed a minimum figure, and that 
therefore the cartridge is approaching exhaustion. Replace- 
ment of the cartridge involves only the loosening of a locking 
ring and disconnection of two unions. 

The total throughput per cartridge varies according to the 
quality of water being fed in. In London, for example, the 
figure is 16 gallons, but in other locations where water is 
much softer, it can be more than 200 gallons. Any water 
that has been purified by the Deminrolit Mk 7 complies 
with the B.P. specification for purified water, and is suitable 
for, among other things, topping-up lead-acid accumulators. 


The bed of this multi-too! auto- 
matic lathe is vertical, for 
ease of access and maintenance. 
On each of the two carriages 
there are two slide units, one 
of which can be a copying unit 
A plug-board, for programme 
control, is housed in the control 
cabinet seen on the right 


(Dorman Machinery Sales Ltd.) 
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BEANS SPECIALISE IN THE DESIGN AND 
MANUFACTURE OF GEARS AND GEARBOXES 
TO SUIT YOUR REQUIREMENTS 


Bk AP aes 
~~ ~~ Les D>, 
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Enquiries to Wet iim lik tale ae: | 


Tipton Staffs. 
Phone: TiPton 2881 





A MEMBER OF THE STANDAROD-TRIUMPH GROUP 
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The 
designer 
knew a 
FORGING 
was the 
only 


answer 


7 


%*% Diametrically opposed 
sectioning to illustrate 


uniformity of grain flow. 


For STEEL Drop Forgings 
THE HUGHES-JOHNSON STAMPINGS LTD. 
LANGLEY GREEN, 

BIRMINGHAM. 


FW — but could, he get r 


The problem here was that’any machining 
likely to interfere with the generation of grain 
flow through the central barrel to the periphery 
had to be eliminated. It looked impossible, 
everything appeared to be against its 
manufacture, including forging, but as always 
the seemingly impossible was achieved by 


Light-Metal Forgings Ltd. 


For NON-FERROUS Drop Forgings 
LIGHT-METAL FORGINGS LTD. 
OLDBURY, 

BIRMINGHAM. 
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Photo-montage by Geoffrey Gale 








RUBBERY OWEN Motor Division 


more than mets the cye 


At the core of most heavier vehicles 1s a Rubery Owen frame, 
They look simple enough to make, and superficially 

seem little changed with the years. 

In fact costs have been revolutionised by forcing up the 

size-limit of the giant cold-forming presses (they cost the earth! } 
by finding better steels and in cheaper forms—by assembly 

in distortion-compensating powered jigs . . . 

At every stage the first moves have been made by RO 


Manufacturers of vital components 


CC EET ER 
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A vital contribution to the 
efficiency and reliability 
of cars and trucks 


supplied by 


7S IRTH-DERINO\- 


SHEFFIELD & DARLEY DALE 


High Quality Drop Forgings 
for the Automobile and Aircraft Industries 
THE FIRTH-DERIHON STAMPINGS LIMITED, SHEFFIELD. 
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THOS. P. HAWKINS & SON LIMITED, 


BRUNSWICK ROAD, BALSALL HEATH, BIRMINGHAM. TELEPHONE: CALthorpe 1101. GRAMS: “Hawkeye, Birmingham". 
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AT GEORGE ELLISON LTD 


Town Radial Drilling Machines in the 
Birmingham Switchgear factory of 

George Ellison Ltd.—who first went to Town 
in 1934. They have since bought thirty-six 
drilling machines, keeping pace with 

latest improvements in design, and depend 
on them for maximum production 


rates and trouble-free service. 


THE TOWN RANGE IS GIVING HIGH-DUTY 
SERVICE THE WORLD OVER. 

FOR DRILLING MACHINES, YOU CAN’T DO 
BETTER THAN “GO TO TOWN”. 

WHY NOT WRITE FOR LEAFLETS ? 


FRED‘ TOWN & SONS LTD | Muro": 


MAKERS OF HIGH CLASS DRILLING MACHINES FOR 58 YEARS 


7.26 
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Faster, faster 


Pink zones and parking meters may keep the traffic moving but 

life for the city motorist is never very pleasant. One thing that has made 
life easier for both him and the motor manufacturer is the introduction 
of Shell’s versatile plastic ‘Carinex’ Polystyrene. 

This plastic is durable and very strong. It can be 

injection-moulded with extreme accuracy. 

A wide range of colours and grades is available. 

Applications include arm rests, visors, fascia boards 


and many other items of interior trim. 





CARINEX 


POLYSTYRENE 


Ask Shell Chemical Company Limited 


Shell Chemicals ; Plastics & Rubbers Division, 170 Piccadilly, London, W.1. 


SHELL’ and‘ CARINEX’ are Registered Trade Marks raa 
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STEEL 
PRESSINGS 


Light repetition compo- 
nents or heavy steel pres- 
sings up to 30 ft. in length 
From prototype to quantity 
production. 





MOTOR CAR 
CHASSIS 
FRAMES 

Precision production of 


chassis frames on purpose- 
built welding assemblies. 


HEAVY 
TRANSPORT 


Commercial vehicle side 
members, axle casings. 
Fabricated steel bodies. 


RAIL CAR te 


FABRICATIONS 
Underframes — complete \i / 
assemblies up to 60 ft. in 
length. Bogie frames, 
wagon containers, doors 


and wagon ends. 


WELDED 
FABRICATIONS 


Concrete pouring skips, 
earth moving scoops, 
cement silos, hoppers and 
ducting. 


STEEL PRESSINGS AND FABRICATIONS 
A John Thompson Service to Design and Production Engineers 


Design and Production Engineers will find in the John Thompson Service, a valuable 
extension of their own resources from the earliest stage of design. Early consultation 
with the John Thompson Service brings into play the co-operation of engineers 
skilled in their trade, specialised toolroom facilities and the productive potential of 


single and double-action presses from 25 tons to 2,000 tons capacity. 


““Pressings and Metal Fabrications for Industry’— 


a valuable addition to your Technical Library. Designers and Production 
Engineers are invited to write for this informative publication to :— 


The Technical ldvisory MP Department 


John Thompson Motor Pressings Limited 


ETTINGSHALL, WOLVERHAMPTON ‘phone BILSTON 41121 
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Europe’s most complete range | 
of electro-mechanical Ee 


VIBRATION GENERATORS 


2/b. to 18,000/b. thrust force 

































Environmental testing at each 

stage of development- _ 

simulating the severest field 

conditions of vibration- aan a ' 

gives modern components and a po 

equipment ‘built-in’ mechanical 5} | of [.) 

and functional reliability. ies f, pe 
8/600A Mk.11 

GOODMANS Peak thrust 


Vibration Exciters and seetb. 


Oscillator Power Amplifiers 
provide the means for 
this analytical approach. 






VG108 Mk.11 ae 
Peak thrust . 
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Whatever the problem . . whether fatigue 
torsional or structural investigation . . consult 


(S54 O01 OF 2 ).. FO FE 


the vibration specialists 







Accredited Agents: HAWNT & CO. BIRMINGHAM 
FARNELL INSTRUMENTS LTD., WETHERBY, YORKS. 
JOHN BOLTON & CO. EDINBURGH 


GOODMANS INDUSTRIES LTD, AXIOM WORKS, WEMBLEY, MIDDLESEX, ENGLAND - Wembley 1200 (8 lines) - Cables: Goodaxiom, Wembley, England 


VG109 Mk.11 - Peak thrust 18,000!b. 
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Talk to Sykes about the VIOB... 


for medium 
batch production 





V1OB Vertical Gear Generators are 
available in Semi-Automatic models 
for the medium or large batch 
production of Internal or External 
gears. A pre-set cycle and interlocked 
hydraulic work clamping relieves the 
operator of all attention except for 
component loading. Automatic 
cutter ‘lift’ or ‘stop at top of stroke’ 
allows simple foolproof loading of 
Internal gears and permits optimum 
cutting speeds to be used. 

Infinitely variable speeds and feeds. 
Switch selected 1, 2 or 3 cut 
hydraulic Infeed. Autocycle, 
including rapid saddle traverse and 
adjustable drop-off point. Visual 
indication of progress of cycle. Sizing 
control switch for rapid checking 
after cutter change. Constant, pre-set, 
hydraulic Infeed, independent of 
component diameter. Adjustable 
off-set saddle for maximum feed rates. 
PLus ... Automation; by coupling 
into conveyor type system. 
Alternatively a number of machines 
can be linked into a continuous 
production line. 





If you would like to know more about 
the unique features of the 

VIOB Semi-Auto models, write for 

a copy of brochure P18/60. 








W. E. SYKES LIMITED . STAINES - MIDDLESEX . ENGLAND 
and associated companies: 
Sykes Tool Corporation Ltd., Windsor, Ontario, Canada. Sykes Machine & Gear Corporation, 
Detroit, Michigan, U.S.A. W. E. Sykes Ltd., Mascot, Sydney, NSW, Australia. 
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A NEW HIGH LEVEL 
IN HEAVY DUTY 
AIR CLEANER 
PERFORMANCE 






AIR FLOW CAPACITIES 
from 225 to 950 c.f.m. 


Up to 98% of foreign 
particles are removed 
by the primary centifruge 
stage,with the Long Life 
paper element bringing 
the overall efficiency 


up to 99.9% 


as tested to B.S.S. 1701 


Alternative tubular 
side inlets and outlets 
are available at 
various angular 
positions. 


A range of the world famous heavy 
duty DONACLONE DUO-DRY Air Cleaners 
is now being produced under license 
from the DONALDSON Company inc., 
U.S.A. by... 


COOPERS 


MECHANICAL JOINTS LTD 


Lianfoist Works, ABERGAVENNY, Mon. Telephone 1045 
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The New Austin Seven Countryman 
Manufactured by The British 
Motor Corporation 


The production of bearings by the powder metallurgy process 
is our specialized business. Extensive technical research and 


development are behind every Lubrook Bearing and enable us to 


match them to the widening range of mechanical requirements. 

Powder size analysis, physical testing and extensive running-tests 
ensure the controlled porosity, structural strength and 

lubrication capacity of each bearing. 

The self-lubricating quality of Lubrook Bronze Bearings overcomes 

the need for periodic lubrication, making them particularly suited 

to those less accessible friction points. 

If you have a specific problem regarding the use of sintered components 
our technical and design departments are at your service. 


LUBROOK ii Retaining BEARINGS 


Other famous Bound Brook products include: 
‘Ferrocite’ oil-retaining Porous Iron, Bushes, Bearings and Parts. 
Sintered Meta/ Parts and Components by Powder Metallurgy. 

Graphited Bronze Bearings. 

Sintered Brass Parts. Bae 
*‘Polyslip’ P.T.F.E. impregnated Bearings. 

Bound Brook Bronze Filters. Member of the 


Bound Brook Bearings Limited ey 
TRENT VALLEY TRADING ESTATE, LICHFIELD, STAFFS. ttit 
Telephone: Lichfield 2027-8 - Telegrams: Boundless, Lichfield Birtield Group 
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parts take a beating in today’s traffic 


Modern cars need modern materials—materials like 
Tufnol, made in numerous brands with pre-deter- 
mined properties, each formulated to satisfy parti- 
cular requirements. 

Tufnol—a laminated plastics material—has a 
wide range of properties which make it eminently 
suitable for automobile components. Light yet 
strong and hardwearing, it is not damaged by petrol, 
oil, dilute acids and climatic conditions: it is an 
electrical and thermal insulator, is dimensionally 


stable and machines easily using ordinary tools. 
Available in sheets, tubes, rods, bars, angles, chan- 
nels and mouldings, it can be stored indefinitely, 
and resists attack from insects, rodents and fungi. 
The Tufnol Zodiac is your guide to the twelve 
most important brands of this remarkable material. 
Get to know them and you will find they will save 
your time and money. We shall be glad to send 
you further information, or to give you technical 


advice. 


tae = TUFNOL 


(Reg. Trade Mark) 
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TUFNOL LIMITED PERRY BARR BIRMINGHAM 22B 






















on ADJ 
ee + DISTANCES 


Hey Multiple Spindle Drill Heads convert 
Standard Drilling and Boring Machines to High 
Production Machines permitting drilling of all 
holes in a component simultaneously, with 
production rates equal to those obtainable on 
expensive special purpose machines. 

Compact design reduces to a minimum, distance 
from drill head to machine spindle, whilst careful 
selection of material ensures an extremely efficient 
light weight head. 

Heads are available with any number of spindles, 
covering a wide range of sizes 
MAXIMUM PRODUCTION ON DRILLING, REAMING, 
TAPPING AND SPOT 
FACING OPERATIONS 














We also manufacture Rotary 
Cam and Profile Milling 


ENGINEERING CO LTD Machines, Short Thread Milling 
. fa Machines, Gear Tooth Rounding 
Machines, Tapping Machines, 

COVENTRY ‘paone: coventry 6864! End Facing and Centring 
Machines, Special Machine 
Tools for High Production. 















CAROBRONZE We 
7 : 


Reductio ad absurdum ? _— 
not quite, but the machining allowances required on Carobronze 
are almost absurd—on small tubes only about -005” a side on the 
outside and -010” a side in the bore. 


{ 





TUBES— in sizes from about 4 in. to 6 in. bore. For high duty bearing 
bushes, pump liners, shaft sleeves, etc. 


RODS — in all sizes up to 23 in. diameter. High tensile Carobronze Rods are 
suitable for many applications demanding a tough and wear-resisting metal COLD DRAWN 
CAROBRONZE has a high tin and phosphorus content and is cold worked 


to create exceptional physical properties and to machine to a mirror-like 
a eg PHOSPHOR BRONZE 


CAROBRONZE possesses good resistance to corrosion. 


CAROBRONZE LIMITED 


SCHOOL RD., BELMONT RD., LONDON, W.4 Phone: CHiswick 0245 Grams: Carobronce, London, W.4 
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“‘ But who can do the pistons ?” 





“ Hepolite of course !”’ 


PISTONS + PINS 
RINGS - LINERS 





HEPWORTH & GRANDAGE LIMI 
A An Associated Engineering Limited Company 
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Hepolite have been manufacturing pistons, pins, piston 
rings and cylinder liners to the finest possible degrees of 
precision for over fifty years. Their research facilities, at 
both fundamental and development levels are more than 
adequate to cope with any problem that is likely to be put 
to them. Tell them what you want, and leave it to them. 


The first law of engine economics ! 


TED BRADFORD 4-ENGLAND Telephone 29595 
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INERTIA 
STARTER 
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Does the work formerly done 
by a 5° starter; combines 
robustness with compactness 
The cylindrical construction 
without projections, together 
with the flange mounting, 
make for simple installation 
and easy withdrawal. The 
pinion is positively engaged by 
magnetic action instead of by 
inertia. The starter has a free- 
whee! pinion drive and built-in 
magnetic lock, and can be 
supplied either insulated or 
earth return for 12 and 24 volt 
systems, 


This is a sure-fire starter for 
diesels, where batteries are 
unreliable or inadmissible. In 
the tropics, for example, where, 
besides high temperatures, 
maintenance is often sketchy; 
oncontractorsand civil-engine- 
ering plant, which has to stand 
up to rough usage and some 
neglect; and where there isa fire 
risk, a8 in mines and refineries. 
Its high starting efficiency is 
due to a method of coupling the 
flywheel to the pinion which 
does not rely on friction 
clutches with their high energy 
losses. 


SIMMS MOTOR 
UNITS LIMITED 


EAST FINCHLEY - LONDON - N2 
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This seems to be the case when one is responsible for the 
output from machine tools. Snags are here to be overcome. 
The fundamental difference is that some shops take longer 
to find out ‘the method’ than others. Basically, there are 
potential dangers in the short cut approach to a production 
hiatus. The overall assessment avoids new hazards and no 
one knows this better than an enlightened management. 
That old quip, brightening many an otherwise grim waiting 
room, about the time differential needed to achieve the 
difficult and the impossible still makes good horse sense. 


CHESHIRE 


FLETCHER MILLER LTD., HYDE 


choose | FLETCHER MILLER 


There’s a 

gremlin 

in every 
cut 


But it rather begs this question of self-criticism. Now just 
what do you expect of a cutting fluid? If you measure its 
contribution to machining efficiency in terms of cost per 
1,000 parts, in its self-effacing reliability and in 14-37 
fewer visits to the toolroom, then you are more than half-way 
towards becoming a user of Fletcher Miller cutting fluids. 
Let us take the remaining few steps in concert, to become 
partners in production. Of course, you want the best cutting 
fluids so call in the experts. 





cutting fluids 


Telephone: HYDE 3471 (Slines) Telegrams: EMULSION 


CF 137 



















Leading MANUFACTURERS 


fully appreciate that short 


KARRIER Gamecock 3-4 
fitted with 











journeys and over-cool running 











$ ENAMER 
spell cylinder wear and a poor i+ - 


balance of engine life—so they 
offer “CROMARD” LINERS as 
standard or optional fitment. 
Have you approached them— 
or found out which makers 


offer CROMARD LINERS? 


LAYSTALL 
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CROMARD 


Dixon Street, Wolverhampton Telephone: Wolverhampton 26941 


0 







By courtesy_of the,makers\and DURADIO 


LTD 


Automobile Engineer, September 1961 





HYDE 














Do you use 


WOODGATE WORKS 
BM 290 
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BIRMINGHAM 




















rod and bar? 


Birmetals light alloy rod and bar 
is made in a wide variety of shapes and 
sizes, and to a consistently high 


standard of quality. 


Birmetals also manufacture sheet, 
strip, plate, extruded sections, 
wire, tube and forgings, in aluminium 


and magnesium base alloys. 


Birmetals Limited 


32 
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Ano” i ot ce 
e ° nl 
Desig": 
Clamp Voua[e 
M y The Speetog Toggle “C” Clamp ts a 
self-locking tool which locks on to the 
—— ed 










work and holds it firmly gripped after quite 
simple adjustment. The illustrations at the left 
show how simple it is to Set the tool and once it has 
been set to a definite size it will repeat continuously 





Lower Jaw Adjusted 
to Correct Distance 


with the same pressure. 
The tool will grip up to 33” 
parallel at all points of adjustment. 


Workpiece Removed, 
Lower Jaw Adjusted 
for Pressure 







capacity, with the jaws 
Pp 


ressure is 










adjustable, so that the Clamp will grip lightly or with a 
heavy pressure as required. 


















Trigger Handle 
to Insert Workpiece 


i>) 
> USUALLY AVAILABLE FROM stock & PATENT No. 
| Speed Tools lL 
Jaws Opened by Trigger Handle now —— 





Locks Jaws on 
Workpiece 





VEREKER BUILDINGS, GRESSE ST., LONDON W1. Museum 1039/1099. 




















Capstan and automatic 
work and sheet metal 
pressings in any 
metal, any finish, 


any quantity. 


GRIFFITHS. G 


AND CO 


LLOYD. 


TED 


ILBART. 


N 


ae 


EMPIRE WORKS 
PARK ROAD 
BIRMINGHAM. 18 


ELEPHONE WN 
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LOCTITE Sealant LOCKS THREADS 


Loctite Sealant will lock nuts, set screws, studs, 
adjustment screws, etc. It makes them self-locking 
and dispenses with lock nuts, lock washers and 
other locking devices. Threads can be pre-treated 
in quantities, as Loctite Sealant does not harden 
while exposed to air. 


bolts on giant earthmoving equipment 
vibration, yet bolis can be removed with 


jocks 


Loctite Sealant 
permanently 
ordinary tools 


against 


We will be pleased to send you 
the new illustrated LOCTITE 
Sealant Brochure giving full 
details and specifications 
Write to Mr. 8. Jenkins 


Sole Distributors: TRADE MARK 


Automobile Engineer, September 1961 





Ti 





DOUGLAS KANE (SEALANTS) LIMITED, 


. -—) FN 


The 
Digele 
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LOCTITE Sealant RETAINS BEARINGS 


Loctite Sealant restores the fit to worn housings 
and shafts. Holds bearings, gears, pulleys, sleeves 
it a press fit. Eliminates re-boring 
d weld metal build-up. Loctite 
ally filis clearance, prevents 


ol! seals witho 
sieeving, shims a 
Sealant automati 
slippage 


assembly of bearing / e f press fit 





WOG ita 


Min. of Aviation and A.R.B 


pproved 


LOCTITE Sealant SEALS JOINTS 


Loctite Sealant seals against high pressure liquids 
and gases, completely filling the joint with tough 
plastic, resistant to heat, cold, water, oils, fuels and 
most chemicals. Replaces solider, requires no heat 
or fluxes 


hydraulic and fuel lines permanently leak 
” work /oose yet can be dismantied for servicing 


Loctite Sealant seals 
proof. Joints can 





THE LIQUID LOCK FOR METAL PARTS 


SEALANT LOCTITE” is the trade mark of the American Sealants Company U.S.A. 
243 UPPER STREET, LONDON, N.Ii. Tel: CANonbury 8646 
AP it 
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Standard 
Equipment on 






DON brake linings and disc 
brake pads are approved 

and fitted as original equipment 
on the NEW 

FORD CONSUL CLASSIC 315. 





SMALL & PARKES Ltd. 


HENDHAM VALE WORKS, 
MANCHESTER, 9 

London Office: 

251 Kingston Road, S.W.19 
and 31 service depots. 


ne il ALWAYS FIT @on BRAKE LININGS and DISC BRAKE PADS 


The New Range 


ZBROJOVKA 


HEAVY DUTY PRODUCTION MILLING MACHINES 
————> SERIES ‘OR!zoNnTAL 


UNIVERSAL 


re gy VERTICAL 


Automatic working cycle in two directions, longitudinal and 
cross or longitudinal and vertical 
Control from pendant panel 
Automatic change of spindle speeds. 
Separate motor drive to spindle and feeds. 
Table feeds simultaneously in all directions. 
Automatic retraction of knee from cutter at rapid return 

Built-in fly-wheel on spindle. 


PROGRAMME CONTROL BY 
PUNCHED FILM TAPE—IF REQUIRED 


Write for full Details and Specifications 
Always Selson for Machine Tools 














Sole Agents in the United Kingdom: 


Selson,) The Selson MachineTool Co. Ltd gj 


Telephone: Elgar 4000 Telephone ‘Paites 224! 
And at Kingsbury (Nr. Tamworth), Manchester, Glasgow, Swansea, Newcastle-on-Tyne, Sheffield, Southampton, Belfast, Bath 


——— 
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WOLVERHAMPTON AND WEDNESFIiELD, STAFFS 
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Standard 
Equipment on 






DON brake linings and disc 
brake pads are approved 

and fitted as original equipment 
on the NEW 

FORD CONSUL CLASSIC 315. 





SMALL & PARKES Ltd. 


HENDHAM VALE WORKS, 
MANCHESTER, 9 

London Office: 

251 Kingston Road, S.W.19 
and 31 service depots. 


al / ALWAYS FIT @on BRAKE LININGS and DISC BRAKE PADS 


The New Kange 


ZBROJOVKA 


HEAVY DUTY PRODUCTION MILLING MACHINES 
— SERIES ORIZONTAL 


UNIVERSAL 


€ Q VERTICAL 


Automatic working cycle in two directions, longitudinal and 
cross or longitudinal and vertical 
Control from pendant panel 
Automatic change of spindle speeds. 
Separate motor drive to spindle and feeds. 
Table feeds simultaneously in all directions. 
Automatic retraction of knee from cutter at rapid return 

Built-in fly-wheel on spindle. 


PROGRAMME CONTROL BY 
PUNCHED FILM TAPE—IF REQUIRED 


Write for full Details and Specifications 
Always Selson for Machine Tools 














Sole Agents in the United Kingdom: 


The Selson MachineTool Co.Ltd fan 
Selson, SUNBEAM ROAD, LONDON, N.W.IO STANMINGLEY, Wear LEEDS 500 


Telephone: Elgar 4000 
And at Kingsbury (Nr. Tamworth), Manchester, Glasgow, Swansea, Newcastle-on-Tyne, Sheffield, Southampton, Belfast, Bath 
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Huge cost savings are 
being effected by Heli-Coil 
screw Thread Inserts. 
-asy to install, they facilitate 
redesign for faster production - 
economising on time, metal and 
machining. service and repair are 
simplified. HELI- COIL 
Inserts provide a far stronger 
a 


ARMSTRONG... CO. LTD. 





EASTGATE, BEVERLEY, YORKSHIRE, TELEPHONE: BEVERLEY 82212(10 LINES) | 
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EAGLE PENCIL CO - ASHLEY ROAD - TOTTENHAM N.17 





TURQUOISE 


PENCILS 
set a new 
Standard 
for 

lead 
Strength 


The greatly increased lead strength of New 
Turquoise sets a new standard for drawing 
pencils. New Turquoise pencils hold a fine 
needle-point without snapping; save time by 
eliminating frequent re-sharpening — and 
money, too, through fewer replacements! 
And this extra lead strength means perfect 
‘originals’ and cleaner, sharper reproductions 
every time. Crisper, clearer lines, preciser 
shadings — every detail exactly right with no 
omissions, ghost lines or fade-outs. 


GRADING: /7 precise grades from 9H to 6B 
10D. EACH. 9/2D. PER DOZEN 

TRY TURQUOISE DRAWING LEADS 

AVAILABLE FROM 2B TO 6H 






CNATM TURQUOISE MEV 


__ “GS LEASE 












oe 
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Extending 
our 
Facilities 








To deal with constantly increasing demands, this new extension to the 
William Mills Works at Wednesbury has been built specifically for the 
production of light alloy castings by plaster moulding. Castings pro- 


duced by this method are of high precision dimension- 





ally and have an excellent surface finish. Because 
of the quality and accuracy of the 
castings, tyre moulds of the 
types illustrated are produced 


by the plaster moulding system 


WVAVALIIF-taa mb All i-mmt Mlealhasto 





FOUNDERS IN ALUMINIUM ALLOYS 


FRIAR PARK FOUNDRY, FRIAR PARK ROAD WEDNESBURY, STAFFS. TELEPHONE: STONECROSS 2651 
AP 130 
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EXPERIMENTAL SPRINGS? 

























Don't 
grope here.. 






1217 
One gross 


Assorted Springs 







No. 760 
Assorted 





No. 1200 


Three dozen Assorted 
Light Expansion Springs. 
suitable for carburettor 
control etc, 15; - 


dozen 
Light Compression 


Three No. 98A 
Three Assorted 
to I” to 4 long, }” to }* 
diam., 19G to I5G. 66 


dozen 


Springs. 1° to 4” long, 22 
to 18 S.W.G., }° 
diam. 7/6 


@9a/ < 




















That spring you want...ina 
hurry .. . where is it? Pick 
what you want when you want 
it from TERRY'S BOXES OF 
ASSORTED SPRINGS—our 
fine range of small boxed 
assortments of experimental 
springs. We can show you only 
a few from the range here. 
Send a postcard for our full 
list—and if ever you're stuck 
with a spring problem send it 
along to our Research 
Department—they’ll gladly 
help you out. 


Have you a Presswork problem? 
If so, the help of our Design Staff is yours for the asking. 


TERRYS 


for SPRINGS 


HERBERT TERRY & SONS LTD. 


No. 753 . f H R h 
. Looking for good Hose eddi ores. 
Three dozen Assorted Cut Production Costs with | Clips? Send for a sample of am, : 
os ae i o, Terry's wee Circlips. We | Terry’s Security Worm (Makers of Quality Springs, Wireforms 
jam., 2 to ong, <4 tO | can supply immediately Drive Hose Clip and 2 
18 S.W.G. 12/- from stock—from 4” to §” price list. and Presswork for over 100 years) 








“Onsy tt Birkett.B 


T. M. BIRKETT, BILLINGTON AND NEWTON LIMITED 
HANLEY AND LONGPORT, STOKE-ON-TRENT, ENGLAND 


Head Office: HANLEY, Phone: Stoke-on-Trent 221845 67 LONGPORT, Phone: Newcastle, Staffs. 51433 4 
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s\yington and Newton 


Castings from a few 
ounces to 20 tons 


NON-FERROUS CASTINGS 
HIGH DUTY IRON CASTINGS 
PRECISION MACHINED 
BUSHES & BEARINGS. 


This intricate hollow design casting 
in aluminium-bronze is only one of 
the many different specials regularly 
produced each week by the BIRSO 
foundries. Welded together from six 
separate sections to make a complete 
unit measuring 6 ft by 4 ft, the design 
is a patent of W. Knowles Trotman 
and used in the manufacture of paper 
and board throughout the world. We 
are specialists in the casting of 
specials — contact us today for full 
details of our facilities — and if 
you've a really difficult casting 
specification, send that too. 
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DU dr ari? are ng their worth on ar reasing number of vehicles, including 
Ma ead f ise then n brake and clutch mechanisms 
power steering me inisms,throttle linkages and centrifugal clutch flywheels. They need 


no lubrication, have a high load-carrying capacity with a lower friction coefficient, 
eliminate stick-slip, afford protection from abrasive particles, and reduce wear, fire risk 
and cost. DI iry bear s are made exclusively by GLACIER. 


* Glacier DU dr ’ are mposed of thin steel strip with a porous bronze 
mpregnated wit tur fa fluor arbon plastic (P.T.F.E.) and lead 


as 


ae LAGIER 


D.U. ame os oe os = D.U. 
for for 








D.U. Thrust washers and bushes fitted as star ).U. dry bearings and bushe ted as standard DU Thrust washers fitted as standard equipment 
ard equipment on the King-pins of the . ton rang equipment on brake utch a teering mech on steering pivot pins of the Series II Chieftain 
of vehicles isms, King-p nd throttle linkage on th 

















For details of the range and properti f Glacier dry bearing te for a free py of the Designers Handbook No. 2 to :~ 


THE GLACIER METAL COMPANY LTD ALPERTON WEMBLEY MIDDLESEX 
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EXPERIMENTAL SPRINGS? 


That spring you want...ina 
hurry .. . where is it? Pick 
what you want when you want 
it from TERRY’S BOXES OF 
ASSORTED SPRINGS—our 
fine range of small boxed 
assortments of experimental 
springs. We can show you only 
a few from the range here. 
Send a postcard for our full 
list—and if ever you're stuck 
with a spring problem send it 
along to our Research 
Department—they’ll gladly 
help you out. 






Don't 
grope here.. 






No. L217 
One gross 


sorted Springs 





Have you a Presswork problem? 
If so, the help of our Design Staff is yours for the asking. 


No. 760 , 
Ne, 1288 Three dozen Assorted S No. 98 
Three dozen Assorted Light Compression Ne. IGA 
Light Expansion Springs Springs. 1” to 4” long, 22 Three dozen Assorted 


suitable for carburettor to 18 S.W.G., }” to } I” to 4 long, }” to }?” 


control etc. 15; - diam. 7/6 diam., 19G to 15G. 6/6 2 7 a ae 
; for SPRINGS 


C 
(()) s : | HERBERT TERRY & SONS LTD. 











No. 753 j 
. Looking for good Hose eddi ores 
Three dozen Assorted Cut Production Costs with | Clips? Send for a sample of R tch, W F 
a ry or ui oF, Terry’s Wie Circlips. We | Terry’s Security Worm (Makers of Quality Springs, Wireforms 
am., 2" to long, 2 to | can supply immediately Drive Hose Clip and 2 
18 S.WG. 12)- from stock—from #” to §* | price list. and Presswork for over 100 years) 
“Tao 
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...How was this made ? 


Castings from a few 
ounces to 20 tons 


NON-FERROUS CASTINGS 
HIGH DUTY IRON CASTINGS 
PRECISION MACHINED 
BUSHES & BEARINGS. 


This intricate hollow design casting 
in aluminium-bronze is only one of 
the many different specials regularly 
produced each week by the BIRSO 
foundries. Welded together from six 
separate sections to make a complete 
unit measuring 6 ft by 4 ft, the design 
is a patent of W. Knowles Trotman 
and used in the manufacture of paper 
and board throughout the world. We 
are specialists in the casting of 
specials — contact us today for full 
details of our facilities — and if 
you've a really difficult casting 
specification, send that too. 






Ina 


ayyington and Newton Yrs 


Consut Birkett © 


T. M. BIRKETT, BILLINGTON AND NEWTON LIMITED 
HANLEY AND LONGPORT, STOKE-ON-TRENT, ENGLAND 
Head Office: HANLEY, Phone: Stoke-on-Trent 22184567 LONGPORT, Phone: Newcastle, Staffs. 51433 4 
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; ranRKt at 
linkages and centrifugal clutch flywheels. They need 
ng capacity with a lower friction coefficient, 
ym abrasive particles, and reduce wear, fire risk 
by GLACIER 


1 strip wit 


c (P.T.F 





sf Thrust washers and bushes fitted a tar Dt y bearing l bushe tted as standard DU Thrust washers fitted as standard equipment 
r uipment un the King-pir f the tor nge uipment on brake tc) teerina FF 
urd equipmer ! t me we me Gree y me on steering pivot pins of the Series 11 Chieftain 
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For details of the range and propertt f Glacier dry bearing te f free py of the Designe Handbook No to ‘=< 


THE GLACIER METAL COMPANY LTI AL } T WEMBLEY MIDDLESEX 
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Armour for the Welsches 
Gestech lists made by 
Wolfgang Grosschedel of 
Lanshut. 1560. 





Protection through the Ages.....5 


The making of armour was traditionally the work of 


skilled craftsmen, frequently acknowledged by the 
inclusion of a maker's mark or signature. Within the 
workshop, each specialist employed his particular 
ability—as a ‘hammerman’, ‘millman’, ‘locksmith’ and, 
with the development of highly decorative work, as 
‘etcher’, ‘gilder’ or “damascener’, this latter being the 
art of inlaying, often with precious metals. Many towns 
and specific families became known for the excellence 
and characteristics of their armour, the finest of which 
was ‘bespoke’ and exported to the order of jousting 
Monarchs and knights 


SHIMWELL & C° LTP 


STEEL SHEETS — TINNED OR LEADCOATED 
BY THE HOT-DIPPED PROCESS FOR ENDURING 
PROTECTION AGAINST CORROSION 


WELLINGTON ROAD, LEYTON, LONDON, €E.10. 
TEL: LEY 2281/3 


~ONDO,, 


BRAND 














26,000 sq. ft. of working area under one 
roof. Refrigeration Unit capable of ex- 
tracting heat (from our processing tanks) 
to the value of | ,000,000 B.T.U.s. 


ANODISING 
CAPACITY 


FOR YOUR PLANNED 
PRODUCT ION 





WITH the largest and most up-to-date plant in the 
country for ANODISING ALUMINIUM, Alumilite & 
Alzak can offer the highest quality in the shortest possible 
time. That is why many of the leading manufacturers 
Our 


technicians will be glad to discuss your finishing require- 


rely on A. & A. for their planned production. 


ments. As a first step, why not send for our brochure 


‘‘a service to industry”? 





anodising 

specialists 
for over 
30 years 


ALUMILITE & 


ALZAK LID 








ai Tiree Lied ce nS —_ 
a ie Bd Be 


a 





BiB — 


PRIORY WORKS, DEPT. A, STATION ROAD, 
LONDON, S.W.19. Telephone: LiBerty 7641 


MIDLANDS: 20-21 MERIDEN STREET, 
BIRMINGHAM, 5. MiDiand 7426 


Telephone: 
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TOUGH ... NON-TRACKING... 
PETROL AND MOISTURE RESISTANT 





ae 
from ‘Diakon’ 1 6-cylinder distributor cap. The high moulding efficiency 


This 4-cylinder distributor cap was moulded 
of ‘Diakon’ acrylic polymer makes intricate components such 


acrylic polymer by Clearex Products Ltd., Heather Park Drive, 
Wembley, Middlesex, for Remax Ltd., Remax House, Alfred as 
Place, London W.C.1. 


These distributor caps are moulded from ‘Diakon’ 


these available at reasonable cost. 


The transparent distributor caps illustrated here are * Precision moulding with instrument finish at low cost. 
moulded from ‘Diakon’ acrylic polymer. They are * Good electrical insulation properties. 
non-tracking and moisture proof and possess out 

* High impact strength 


standing petrol resistance. They will stand up to 


years of hard use. 


* A depth and clarity of colour available in no other material. 


Car components now being made from ‘Diakon’ Resistance to staining by nicotine, polishes and most 
include rear lights, nameplates and insignia and rear 
windows. By specifying parts moulded from ‘Diakon’ 
you obtain all the following advantages Write to 1.4 


chemical products 
* Dimensional stability in hot and in humid atmospheres. 


I. for more information about this unique material 


lnak Y gistered trade mark 


ifactured by 1.C 1 

















INDUSTRIES LIMITED +-LONOON + S.W.14 


IMPERIAL CHEMICAL 
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INFRA-RED 
PAINT REPAIR 
UNIT 


Finance for Re-equipment. Send for details of the new G.E.C 
Extended Credit Plan which earns profits while you pay 


For further information 
write for publication H.O.3199 


THE GENERAL ECLECTRIC CoO. to. 
MAGNET HOUSE, KINGSWAY, LONDON W.C.2 








SAFEST & GREATEST TORQUE WRENCH OF 
THEM ALL. 

Fast, Accurate, Foolproof. Will tighten 1, 100 or 

100,000 nuts to exactly the same degree of tightness. 


ALL MODELS OPERATE 


LEFT g RIGHT 


HAND HAND 


SEE OUR STAND NO. 469, 


TRANSPORT SERVICE 
EQUIPMENT SECTION, 
Triple Safety Signal by 4 


INTERNATIONAL MOTOR \ GAGA 
EXHIBITION 1961 x ey TOUCH. SIGHT & SOUND — RANGE - 8 Models cover 2 to 700 
All models adjustable. LBS; FEET or .276 to 96.74 m-kg. 


No special setting rig required. Drive Sizes: 3", 3", 3° & 1° Square. 


Manufactured at BRITOOL WORKS, BUSHBURY, WOLVERHAMPTON, ENGLAND. 
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DEPENDABLE 


fhrough 
and 


fhrough 


London Office and Stock 
6/9 Red Lion Market, Whitecross St., London, E.C.! 


Tel: MONarch 8771-2 
Birmingham Office and Stock 
8! Headingley Road, Handsworth, Birmingham 
Tel: NORthern 82/1] 
Manchester Office and Stock 


177 Dickenson Road, Manchester 1/3 


Tel: RUSholme 7313-4 
Scottish Agent and Stockist ¥ WIS ¥ DRI L LS 


John Warden, 50 Wellington Street, Glasgow C.2 
Tel: City 6994 (2 lines) Grams: Precise, Glasgow 






THE INTERNATIONAL TWIST DRILL CO. LTD. * INTAL WORKS * SHEFFIELD 3 


Telephone 23072 (3 lines) Telegrams; ‘Fluted,’ Sheffield 
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On the Motorway 


A completely new conception of public transport has been 
made possible by the London-Birmingham Motorway, with 
coaches cruising at speeds of 70-80 m.p.h. over its full 
length. These Midiand Red Motorway Express Coaches, | 
typifying this new era, are fitted with every modern device 
for safe, economical operation. 





— 
—_ 






Fitted, among others, by the following 





t-e-Teltale Mm —taleilsl-maal-lalehe-leidtig 1a ee, j i 
LEYLAND MOTORS. !ISOTTA-FRASCHINI. ; 
ALBION MOTORS. CROSSLEY BROS. 
FIAT. BIRMINGHAM & MIDLAND MOTOR 
OMNIBUS CO. DAIMLER. SCANIA-VABIS. 
E.N.A.S.A. (PEGASO) SPAIN. DAIMLER - ~ 
=i 4 
Tere oF ailhiclas) for ail 
4 | ag, . 
(Otel aalaal=i a: ial Vehicle nae 
diealelaameeli moti-t-lalllal=t-t-) en 
olar-tmmerel-i' now 
| rman ee 
Compared with conventional filters, Glacier do ou 
extractors have a number of advantages :- 
* They remove—consistently—particles down 9 
to under a micron. see 
* They have up to 10 times the dirt capacity s 
of conventional filters, do not choke, and oil Pneumatic tools are an obvious application for 
does not pass through contaminated sludge Lanarkshire High Tensile bolts. But there are many mors 
during filtration. subtle situations where this bolt's extra strength 
* They hold the percentage of contaminant of employed to advantage. Machine tools, bridges, motor cars, 
oil down to a level as low as O.2”,, by weight. cranes....wherever stresses and strains are to be 
* They enable the period between oil changes withstood — Lanarkshire H.T. bolts and setscrews withstand 
to be lengthened by up to 4 times. If your —— needs extra sista " V tal p ) nts =a 
* There is no element to be replaced at each new Br gcodi ssgge Nacpasy et x tae ad onnll ye WA dicmtaa 
cleaning. in R, T and V grades, Lanarkshire offer good delivery 


in B.S.1083 (Whitworth and B.S.F.) and 
B.S.1768 (fine and coarse) threads 


BOLT BUYERS acclaim the MONTHLY STOCK LIST, giving thread, size, 
material and quantity of bolts in stock. Ask to be mailed a copy —free 


FREE! Send for Designers’ Handbook No. 3 LA NA R KS H | R E 


on Fiiters. 
THE GLACIER METAL COMPANY LTD. BOLT 3 1TEOD 


ALPERTON WEMBLEY - MIDDLESEX 


All correspondence on Filters to be addressed to:- HAMILTON, LANARKSHIRE, SCOTLAND 
The Glacier Metal Company Ltd., Kilmarnock, Ayrshire, Scotland | Tel: Hamilton 1241-5 
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Rising output demands maximum pro- 
duction efficiency. The high physical 
and mechanical properties and excel- 
lent machinability of GF Malleable Iron 
make it an ideal material for many 
components. The cleanness and good 
surface finish of GF Castings reduce 
subsequent processing to a minimum 
Their tensile strength, good elongation 
and exceptionally high yield point com- 
mend them for arduous duty. Our 
advisory service is at your disposal. 


The castings illustrated are steering boxes 
for commercial vehicles. 






A member of the GEORGE FISCHER group 
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BRITANNIA IRON AND STEEL WORKS LIMITED Facts and figu 
BEDFORD Telephone: Bedford 6726! z 


Production targets 





MALLEABLE CASTINGS 


ENGLAND Phentevnstid on 


bis/ 1/02 


109 
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One of Britain’ Fine Cars 


USE 


CLANCEY 


‘won VALVE GUIDES & ‘tacéo? ROLLERS 


SUPPLIED AS CASTINGS of FULLY MACHINED 


G-CLANCEY L'®- BELLE VALE - HALESOWEN 


TELEPHONE: CRADLEY HEATH * 69411-2-3 


COPY-NIBBLE 


all the blanks you can’t stamp out 








Many blanking or punching jobs are 
too costly for press and tools; area 
too big or too few off, so the ideal 
method is copy-nibbling to cut in- 
ternal and external shapes with no 
extra tools; each one a facsimile of 
the last—from one master shape. 
Circular blanks and circular or rect- 
angular cut-outs require no master, 
just make use of the ingenious 
system of movement and co-ordinate 
scales incorporated in the machines. 
Three Trumpf models to cut up to 
0.16 in. thick (32 tons tensile) and 
up to 234 in. diameter. Fuller details 
from U.K. agents can save you worry 
and expense. 


4S Edwards L*fd Excellent terms: monthly accounts, hire purchase or The FJE Machine Hire Plan 





Edwards House, 359-361 Euston Road, London, N.W.1 Lansdowne House, 41 Water Street, Birmingham, 3 
Telephone: EUSton 5000 Telex 24264 A/B Bescotools London Telephones: CENtral 7606-8 
Telegrams: Bescotools London NW41 Telegrams: Bescotools Birmingham 3 
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Vertical or horizontal, streamlined or functional 





THE 
INCREDIBLY 
VERSATILE 
VERSO 










CO 7 SLPS 9) 100170) 12) BAe SL MOT EAL 


This new Holroyd 2}” centres motorised 

worm gear speed reducer has been 

designed to meet the need for a self- 
contained drive suitable for continuous 

use, and one which will look right 

in any surroundings. No matter what 

the application, it is possible to 

select from its variety of assemblies i 
and mounting positions, an arrangement 








which makes it appear an integral 

part of the surrounding machinery, 
and not an added afterthought 

The Verso has all the famous features 
of Holroyd reliability and high efficiency. 
Centrifugally cast Holfos wormwheel; 
casehardened and profile ground 

alloy steel worm; ball bearings throughout; 
rigid cast iron casing and oil bath 
lubrication requiring no attention over 

long periods. Output speeds are from 14 to 
300 rpm. Output torques up to 750 Ib. ins 
Standard motors from ¢ up to 2 hp. 

Please write for catalogue V.60 which 

gives further technical information. 

















Holroyd 














HN HOLROYD & COLTO MILNROW * ROCHDALE * LANCASHIRE 
rece 
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eine 

air suspension 
or 

steel springs? 


| 
| 
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Mil 


ll 


Remote 
Control 
Units 


IAA 


i 
Hill 


| 
| 


British cars are built with a firm 


HA 


suspension for fast cornering on winding 


Ml 


Hu 


country lanes. American cars have a 


DMA 






il 
hi 


very “soft” suspension to suit their 


concrete highways. Should our designers 


HH LL 


copy and use “‘soft’’ steel springs with 


A 


twice as much displacement ? 


| 


" 
lil 
HLA Ml 


AHUAAAAAANULLIAHNE 


Would they be safe on country lanes 


and would the public buy? 


4\} 


iii" 
| 


WH 


Write for this provo- 
cative article by Alan 
Hodgson and also his 
booklet ‘Leaf Spring 
Design’. 


i 
i 
HALAL 












= Richard Berry 
& Son, 


DL A 


Birmingham Road, 


my 
all 





== West Bromwich, Staffs. 
Fs Tel : West Bromwich 1766/78 
= Richard Berry aims to give 
All types of Remote Control Units = cousiet me —_ " 
=== efficiency with springs of 
are produced by Gills including = every kind, made by men 


with skill and craftsmanship. 
These easy riding springs 
endure the worst of road 
conditions in Britain and 

all over the world. 


Units made to manufacturers specific 







designs. Famous for twenty years 






INU 


for one reason only— 
they are probably the best. | 


Cables Ltd 





PACKINGTON HALL WORKS - LICHFIELD - STAFFS 


Tetephone: WHITTINGTON 284 & 285 Telegrams: “REMOTE”, LICHFIELD 


(net a IS BT Aa en 
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FORGINGS & PRESSWORK LIMITED ” aeatigs 


Birch Road + Witton + Birmingham 6 + Phone: Birmingham East 1262-7 tree 
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Visual check for 
surface defects 







® Accurate checking 
for straightness 







c¢ Complete dimensiona/ 









check of proof 





it all adds up 
{0 
COMPREHENSIVE 
SERVIGE 








Modern Inspection 
Equipment 


Truly comprehensive service 

involves the ability to supply all 
needs: in addition to the use of 
Modern Inspection Equipment, 
FORGINGS AND PRESSWORK LTD. offer 


Design consultation and Technical Advisory Service 
Heat Treatment under Laboratory Supervision 
Up-to-date Plant and Production Facilities 
Metallurgical Control of Raw Materia/s 


This Company participates in the technical, research, 

and productive resources shared by the whole Birfield Group, 
which includes famous firms such as Hardy Spicer Ltd., 
Laycock Engineering Ltd., Salisbury Transmission Ltd., and 
other companies well known in light engineering. Enquiries to: 


Grams: Birforge, Birmingham Member of the bord Birtieid Group 














ALUMINIUM BRONZE CO.LTD. 
Wallows Lane Walsall Staffs. fins MUS 

















— — ) 


YN Sse = =e 
\ $8.5 TONS AT HIGH TEMPERATURES 
=S=S =") 450 TIMES PER MINUTE! 


Only the very best design technique, materials and work- 
manship can produce a piston to cater for that sort of 
treatment—a typical example of the treatment which a 
heavy duty ‘‘Thermofiow’’ piston of approx. 10” dia. 
must endure for many thousands of hours. The same 
know-how that goes into the design and production of such 
pistons, is also applied to the small and medium sized 
pistons—the pistons that drive transport throughout the 


ppayaay 

a A 
" 
as 








world. 


Specialloid 








SS 




















Z 
‘ 
AIREDALE WORKS, HUNSLET ROAD 
LEEDS 10 
TELEPHONE: LEEDS 31471/7 
TELEGRAMS ~ SPECIALOID © TELEX * LEEDS TELEX NO. 55—108 
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...aS sound as a Gloucester casting! 


ea + 


Differential Cage in 
** As sound as a Gloucester Malleable casting” is no mere phrase. Malleable Iron. Weight 84 lbs. 
It is the result of a wealth of traditional skill and technical knowledge at 
every stage of production. Raw materials, melting and pouring processes, 
sand practice, moulding and core making, fettling and setting, all are 
exactly controlled to ensure castings that will measure up to to-day’s 
exact engineering needs. 

They are also accurately set under modern presses, using dies made 

to the limits required, to ensure that castings can be machined 






without costly delays. 
Always consult Gloucester at the designing stage — even before. 


A typical Gloucester Malleable specification 

















Gloucester Gloucester Lamellar a2 . —— 
Blackheart Malleable Pearlitic Malleable . Vehicle Steering Box 
in Malleable Iron. Weight 63 Ibs. 
Elongation a 18% Elongation ‘ 5% 
Yield Point -. I2 tons Yield Point -. 24 tons 
Tensile Strength 25 tons psi Tensile Strength 35 tons psi hia 








SLOHEL STFA 
my 


‘THE HOME OF 4h 
GOOD CASTINGS / 


Gloucester Foundry Ltd., Emlyn Works, Gloucester - Telephone: Gloucester 23041 ~- Telegrams: ‘ Pulleys’ Gloucester 
(A subsidiary of the Gloucester Railway Carriage & Wagon Co. Ltd. 
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Have you 


A PRESSING 
PROBLEM?... 


Accuracy, good finish, consis- 


MULTI-PURPOSE SELF-LOCKING , ‘(J Siigemggeh erage orn 


naturally with Sutcliffe Speakman 


SPRING PIN FASTENERS hot pressings and stampings. 
| ie Bus aap Machining can be undertaken to 
ee Pm limits down to .0005". No quan- 

The Rollpin has proved its value as a simple, tity is too large, no job too comp- 

; , ‘ : > licated, no standard too exacting. 

reliable and uncomplicated single piece fast- 

ener which may be inserted or removed by Pressings and stampings in 
non-ferrous alloys including alu- 


hand or power tools. minium, brass, chromium-copper, 
cadmium-copper, manganese 

bronze and nickel silver. Castings 

SUTCLIFFE in gun-metal, phosphor bronze 


FITS 5 ON | SPEAKMAN and heat-resisting nickel chrome 


PRECISELY STEEL RI . s alloys. 
gAVING \ — 


SUTCLIFFE SPEAKMAN & CO. LTD., Leigh, Lancs. Tel: Leigh 72101. 
London Office: 2 Caxton St., Westminster, S.W.1 Tel: Abbey 3085 





—_- 
Into any hole 
drilled to normal 


production line 


tolerances 


REMOVES 
READILY 


LOLLOLLOLLOLL IE! PLY SS POOLVOPELILOS. 

Z ? 
YY CY 

Y YW 


By pin punch without 
damage to pin or hole 
Can be used again and 
again in original hole 


PLAIN OR INTRICATE 


CARRIDINE & MILES 


SHAPE METAL TO YOUR REQUIREMENTS 


For press work in brass, 
bronze, copper, aluminium 
or tin plate 


Carridine & Miles can meet your specification. And you'll 
find, too, that they match up to your requirements in 
. ° rms of accuracy, wality, service and economy 
Also distributed and stocked by Davis & Timmins Ltd., at London, - a : 
2 F . li, ~—Carridine & Miles Led * Bromford Lane Erdington 
Birmingham, Mane hester, Bristol, . Newcastle, Bridgend, Leeds, | 7 Birmingham 24. Tel: Erdington 743! 5 Telex 33265 
Glasgow and Edinburgh. 
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LET’S GET THIS STRAIGHT... 


You don’t want a lot of mumbo-jumbo. When you’re out to buy Flexible Pipe 
Assemblies you want the facts in plain English. So at Dunlop we tell you straight 
that this piping is the strongest, this the most durable, this the most oil resistant, 
and so on. And you can take our word for it because we make the finest range 

of flexible pipes in the world. Is there a problem at the moment? Then tell us what 
the pipe assembly has to carry, at what pressure, in what quantity, and it’s as 
good as delivered. Drop us a line—or put through a trunk call. 


FLEXIBLE PIPE ASSEMBLIES 





o> DUNLOP 


DUNLOP MAKE HOSE BETTER TO LAST LONGER 





DUNLOP RUBBER CO. LTD. (HOSE DIVISION), EARLSWAY, TEAM VALLEY, GATESHEAD 11 crn! im/ ona 
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os 


[PLEX 


oo Duty 
Grey Iron 


TINGS 


SOLE MANUFACTURERS OF 


( CROMLEX ) 
ALLOY IRONS 


Engineering and Repetition 
Castings to BS.1452 


H Grades 14 & 17. 
| 
TRIPLEX FOUNDRY LIMITED 


UPPER CHURCH LANE : TIPTON: STAFFS 
Telephone TIPTON 1293 (4 LINES) 


4 





































{ , A MEMBER OF THE 
TRIPLEX FOUNDRIES GROUP 
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SEECEOTTERIEEEE® SPERGPIC ET, DE PECHVENVET Stree 





New 

HIGH 
SPEED 

Beit Driven 
Exhauster 





E.240 
Mark Ill 


% Very high efficiency 

% Self-Contained 

% 3 cu.ft. per minute, weight 11lbs, approx, 
%& Can be run up to 3,000 r.p.m. 

% Low price. 


e 
- 
a 


Feeny & Johnson Ltd. 


134-136 EALING ROAD, WEMBLEY. WEMbley 4801 & 4802 
DH Basé4 











REPLACEMENT 
BLOCKS FOR 
ALL RADIATORS 


MARSTON EXCELSIOR LTD., 


(a subsidiary company of Imperial Chemical Industries Ltd.) 


WOLVERHAMPTON AND LEEDS 





= 





MAR 302 





Automobile Engineer, September 1961 

















They’ve got to be GOOD 
to be 


there 





reliable thermostats 


Water temperature warning. Choke control 
thermostats. Control of electric cooling fans. 
Unaffected by vibration because — OTTER 
thermostats PRESS their contacts together 
to OPEN them with a SNAP! 


Photograph by courtesy of the Rover Co. Ltd. Jaguar Cars Limited. Lotus Cars Limited. 


OTTER CONTROLS LTD 


LE, MARKET STREET, BUXTON, DERBYSHIRE. Pt n 650 (2 lines) 
ol. 
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LL TEETR 
Th THIS? 


What dentist would use a pair of pliers when 
he has the choice of many special forceps ? 





Special tasks require special tools—drawing 
office departments cannot use just any pen- 
cil, they require drawing pencils and leads 
like the— 


MARS-LUMOGRAPH 
MARS-LUMOGRAPH produces unusually 
sharp lines of unsurpassed opacity and 
consistency, and offers drawing offices a 
greater strength of lead that is durable and 
easy to erase. 

Exact grading of the 19 degrees of hardness 
is guaranteed by employing strict standards 
and the most advanced methods of manu- 
facture. 

Companions to these unique drawing leads 
are matchless lead holders we call: 


MARS-TECHNICO-LUMOGRAPH 
For years these holders have been very 
popular with professionals because of their 
reliable clutch mechanism. Now their 
modern, tapered shape and ideal balance 
represent additional reason for popularity 
—beyond obvious top quality. 


MARS-LUMOGRAPH 


drawing pencils in 19 degrees 


MARS-LUMOGRAPH 


drawing leads in 18 degrees 


MARS-TECHNICO-LUMOGRAPH 


for 18 degrees 


STAEDTLER 


> 


f 
ne 


ve" 


STAEDTLER 


Miss 
2 
- Made in Bavaria 
-s Trade enquiries to: J. 8. STAEDTLER LIMITED 
2 83 Copers Cope Road, Beckenham, Kent 
» 
= CUT ALONG HERE ----~~-----------~--~__ 
% Please send meafree sample leadforclutch j 
‘ pencils. | 
I 
Name ! 
! 
Address ..... susial : 
! 
! 
sein 
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PRECISION AND 
PERFORMANCE 








The BRITISH wire thread insert 


Manufactured by a special process CROSS wire thread inserts are 
outstanding for precision and reliability. Made in Carbon Steel for 
Aluminium and Magnesium and also in Bronze and Stainless Steel. 


MANUFACTURING CO (1/938) LTD 
Combe Down, Bath, Somerset 
Phone: Combe Down 2355/8,Grams: ‘Circle’ Bath 





EXPORT 
OPPORTUNITY 


ite vehicle spare 

er 50 markets and 
forevanleliciailcia 

dur existing 

50 

the 

business in all its 

ects. WE may be able to 
help YOU to help BRITAIN. 


PEABODY OF LONDON LTD. 
16. Eastcheap, E.C.3 


‘vi 
| 
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Plant and» 
_ know how.., 


L/ BO acres oF one 


and 9O YEARS OF THE OTHER 


At Wellington we have the plant and the know-how 

for steel pressing, welding and assembly work on any 
scale. Not only are we the leading manufacturers of car 
and commercial wheels in Europe and the Common- 
wealth, but we manufacture every conceivable kind of 
pressing for the motor trade, and we are Britain’s largest 
chassis frame makers. We can make anything here from 
prefabricated vehicles to space heaters—in any quantity. 
We tackle all this, and we are ready to tackle.a lot more. 


sankey OF WELLINGTON 


JOSEPH SANKEY & SONS LTD - HADLEY CASTLE WORKS - WELLINGTON - SHROPSHIRE - TEL: WELLINGTON 432! 
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CLASSIFIED ADVERTISEMENTS 


RATE 44. per word, minimum 4/-. Each 
paragraph charged sep ly. Box b 
S words plus 1/-. Advertisements for the 
October 1961 should be sent to “Automobile 
*,, Dorset House, Stamford Street, 
Lendon, S.E.1, to arrive not later than first 
No responsibility 





TUITION 


.M.LM.1.,, City & Guilds, A.M.I.Mech.E., 

etc., on ““No-Pass-No-Fee” terms. Over 95% 
successes. For details of Exams and Courses in 
all branches of Auto, Diesel, Aero, Mechanical 
Eng., etc., write for 148-page Handbook—Free. 
B.L.E.T. (Dept. 643), 29 Wright’s Lane, London, 
W.8. (5672 


post 22ad September. 











BOOKS 


[ NDUSTRIAL Brazing By H. R. Brooker 
and E. V. Beatson, B.Sc.(Eng.), A.M.1.E.E 
The first full-length study of this subject. Covers 
in detail all modern brazing methods, including 
torch, furnace. high-frequency induction, resis- 
tance, salt bath and dip, with chapters on the 
special techniques necessary for aluminium, stain- 
less steel, beryllium copper, cemented carbides 
and vacuum tube construction. 35s. net from all 
booksellers. By post 36s. 6d. from Iliffe Books 
— Dorset House, Stamford Street, London, 
S.E.1 











A leading British Company is looking for a man with 
personality and ability to fill a vacancy as a 


TECHNICAL SALES SUPERVISOR 


in the United Kingdom. This post requires a keen and 
methodical man able to command respect in both commercial 
and technical discussions and offers a career full of interesting 
and unusual problems. 


SPECIFICATION : Age bracket 25 to 35 years. 
QUALIFICATIONS : Association Membership or Graduate of the 


Institution of Mechanical Engineers (dependent on age). Applicants should 
have served with a commercial vehicle manufacturer, possess a sound know- 
ledge of C.I. engines and of all types of final drive. Service Department and 
previous sales experience would be an advantage but is not essential. 


Progressive salary, permanent career with good promotions prospects, car 
provided, first class pension scheme covering widow and dependent children. 
Legal fees and removal expenses involved in house transfer paid for married 
man. Six months initial probationary and training period. 


Apply in short, hand-written letter giving brief details of age, education, 
qualifications and previous experience to Box No. XA119, quoting Reference 
No. D/284. 


co Mathers & Streets, 110, Old Broad St. E.C.2 























SALES ENGINEER 


to be appointed by expanding Automotive Component Manufacturer, to 


co-ordinate engineering development with motor manufacturers both at home 
and overseas. 

Essential Qualifications: Age 30-40, sound technical background with 
pleasant personality and ability to consult at Chief Engineer level. The 
appointment is permanent, with excellent prospects. 

Full details of training and career to date, age, present appointment 


and salary to— 
; BOX No. 4381 





| 





UNLIMITED 


f 





For automatic and 
capstan precision 
parts—in any metal 


—to your own 


specifications .. . . LEV. DuAds 
consult the specialist *°® — 
P Fully 
Approved 


machinists. 





M.C.L. & REPETITION LTD. 
POOL LANE - LANGLEY - BIRMINGHAM 


Telephone: Broadwell 1115 (4 lines) and 1757 























TEST AND DEVELOPMENT ENGINEERS 


for 


LUBRIZOL INTERNATIONAL LABORATORIES 
The Knowle, Hazelwood, Nr. Derby. 

These are required for work mainly in connection with the engine and fleet testing of 
lubricating oils. Some experience of diesel or automobile engine tests is desirable, and 
preference will be given to those with a degree in Engineering or A.M.I.Mech.E. The 
work involves research projects concerning the development and application of 
lubricants and oil additives. 

No-contributory pension scheme. Attractive working conditions in rural area. 


Apply, stating age, experience, salary etc to: 


Technical Director, 
Lubrizol International Laboratories, 
The Knowle, Hazelwood, Nr. Derby. 





FORK-LIFT 
TRUCKS 
FOR HIRE 


W. C. YOUNGMAN LIMITED, 
WANDSWORTH WORKS, 
WANDSWORTH ROAD, S.W.8 
Telephone MACaulay 2233. 























COTTON BAGS 


FOR SPARE PARTS, Etc. 


Walter H. Feltham & Son Ltd 


Tower Bridge Road 


imperial Works, 
LONDON, S.E.1 


Telephone: HOP 1784 
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FULLER HORSEY 


SONS & CASSELL 
10, LLOYDS AVENUE: LONDON -E.C.3. Phone ROYAL 486! 











Shockproof Jewelled_ Movement 
[THE IDEAL INSTRUMENT FOR THE ACCURATE 
MEASUREMENT OF INTERNAL GROOVES, PARTICULARLY 
CIRCLIP GROOVES 


Model 51 2°— -6” x 0005” Model 73: 1:2°—2-0 001" 
Model 52: -4°— -8” x 0005” Model 74: 1:6"—2-4 001 
Model 71 4°—1-2" x 001" Modei 75: 2:0°—2:8 001 
Model 72: -8°—1-6" x 001” Model 76: 2:4°—3-2 001 

Full details of this and other types of internal and external dial caliper gauges 


from :— 
CAROBRONZE LTD ° (AE2) SCHOOL RD ~ LONDON: W4 
CHiswick 0245 

















The Trade Mark No. 799,562 consisting of the word 
“HELPHOS” and registered in respect of “Electric lamps 
included in Class 11 for motor land vehicles; air filters 
not for scientific purposes and not being parts of engines, 
of motors or of machines); anti-dazzle devices for motor 
car lamps; lamp reflectors for motor cars; electric lamp 
bulbs, flash lamps (not for photographic purposes); lamp 
glasses; and radiator caps”, was assigned on 18th April, 
1961, by Harry Leston trading as The Helphos Lamp 
Company of 5 Charles Lane, London, N.W.8, to 
Friederich Schardmueller and Margot Schardmueller 
trading as Helphos Autolicht Schardmueller & Co., of 
Bad Harzbung, Breite Strasse 47, Germany, WITHOUT 
THE GOODWILL OF THE BUSINESS IN WHICH 
IT WAS THEN IN USE. 
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N.R.P. 9156 


¢ for quality 
in bearings 


TRUST LHAD)D 


...and there is nothing 
to equal the LEAD acid battery 
for reliability 
and economy 









The technical officers of the 
Association are always giad to 
give individual assistance. 





LEAD DEVELOPMENT ASSOCIATION, 
34 Berkeley Square, London W.1 
Telephone: GROsvenor 6422 

Telegrams: Leodevep, Wesdo, Londen 





LOA‘ 
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thing we could not make, in the plastics 
field! Whatever your problem—machining, 
casting or pottings, we have most likely 
already met it successfully. We meet all 
tolerances, 
laminates, glass fabric, nylon, ptfe, and 


other synthetics—let us show you. 
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in 


... something that 
he made-in plastics. 
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machining 
moulding and 
casting by... 
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Toledo Woodhead Springs 
Ltd 
Trade Mark 799,562 
Iriplex Foundry Ltd 
Tufnol Ltd 
United Dominions Trust (Com 
mercial) Ltd 
Van Moppes, L. M., & Sons 
(Diamond Tools) Ltd 
Ward, H. W., & Co. Ltd 
West Yorkshire Foundries Ltd 
Youngman, W. C., & Co. Ltd 
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You learn a lot in 29 years... 








Instrument Housing bu Ekco Plastics Ltd 
Reproductions by courtesy of Rootes Motors Ltd 


@ There were no short cuts between the commercial vehicle 


of twenty-nine ve ars ago and the light van of today 


. 
Practical advan es were won h ird by sheer 
experience, Always, tse rpert nee that counts. 
: ' . 
@ In the plastics world the same holds true. Today's 
probl ms are best solved by those whos«e know-how has 
> 


the longe st roots. 


EKCO PLASTICS began over a quarter-century ago and PLASTICS 


has a long association with the motor industi 


We. too, have learned a lot in 29 years FOR THE 
MOTOR INDUSTRY 





@ Our experience ial gners iengineer A ‘ ng LISCUsS ir 


plasti s pruoblems—entir tl it oDligat n 


EKCO PLASTICS LTD SOUTHEND-ON-SEA ESSEX Telephone: Southend 49491 


Member of the British Plastics Federatio 
wPS-SIS 
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